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Farm firm decision making processes have long been of concern to agricultural 
economists. The concept of maximizing utility rather than profit is an important concept in 
multidimensional goal research. The prevalence of low or negative net returns in Louisiana beef 
and dairy production leads to the hypothesis that goals other than profit maximization compete 
strongly in producers’ decisions. The objective of this study is to determine the hierarchy of 
goals that motivate beef and dairy producers and evaluate them in a multi-dimensional 
framework.  
 Seven goals were evaluated in producer decision making: Maintain and Conserve Land, 
Maximize Profit, Increase Farm Size, Avoid Years of Loss / Low Profit, Increase Net Worth, 
Have Time for Other Activities, and Have Family Involved in Agriculture. Each goal’s weight is 
its importance in the measurement of the farmer’s utility. Weights were elicited using the fuzzy 
pair-wise comparison and simple rank ordering procedures. Using the fuzzy pair-wise 
comparison method, the goal weight ranged between 0 and 1 and the errors for each of the goal 
equations were contemporaneously correlated. Thus, logistic seemingly unrelated regression was 
appropriate to use in regressing the weights of goals on explanatory variables such as production 
characteristics, risk preference, social capital, environmental attitudes and others. 
 Goal hierarchies of producers were elicited via mail survey. Of 13,100 Louisiana beef 
producers, 1,472 were surveyed. For producers with less than 100 animals, Maintain and 
Conserve Land and Increase Farm Size were the most and least important goals, respectively. 
Producers with more than 100 animals weighted Avoid Years of Loss / Low Profit as the most 
important goal and Increase Farm Size as the least important goal. The entire population of dairy 
 
 xi 
producers (428) was surveyed. Avoid Years of Loss / Low Profit was slightly more important 
than Maximize Profit. Increase Farm Size was the least important goal.   
 Overall, dairy producers placed more emphasis on profit related goals such as Maximize 
Profit, Avoid Years of Loss / Low Profit, and Increase Net Worth. The most important goal of 
beef producers was Maintain and Conserve Land.  
 
 1 
CHAPTER 1. INTRODUCTION 
 
Farm firm decision making processes have long been of concern to the agricultural 
economics profession, beginning with the earliest agricultural economists in the early 1900s. 
Most research conducted by agricultural economists has assumed the firm maximizes profit or 
minimizes cost. While these are clearly important considerations, they are not the only 
consideration of producers in making production decisions (Kliebenstein et al, 1980). 
Researchers such as Smith and Capstick, Patrick et al., Van Kooten et al., Fairweather, and 
others have shown that producers’ goals are multi-dimensional rather than uni-dimensional. 
Multiple goal approaches allow for a more accurate assessment of producers’ preferences. Thus, 
better predictions can be made regarding producers’ actions when multiple goals are considered 
(Barnett et al., 1982).  
In production, resources are allocated to attain goals. Economists often assume that the 
limited resources are allocated in such a way that profit can be maximized. In a business, besides 
maximizing profit, some other goals may also be important. Most likely, every farmer desires to 
maximize profit, but at the same time maintain and conserve land for future generations and/or 
have their families involved in agriculture.  
As discussed by Barnett et al., multiple goals of farmers need to be taken into 
consideration in research. While some of the goals may be complementary, others may be 
competitive. The satisfaction received from the attainment of goals is “utility.” Howard defined 
utility as “… the satisfaction one receives from consuming a good or a service or engaging in 
some activity.” Maximizing profit may have some weight in a farmer’s utility, but some other 
goals such as having time for other activities, staying in business, being one’s own boss and 
others may be important, as well. As discussed by Barnett et al, many different goals beside 
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maximizing profit or minimizing the cost of production can add to the utility a farmer receives 
from Participating with an activity.   
The concept of utility maximization rather than profit maximization is an important 
concept in multidimensional goal research. Like every other business, some degree of profit is 
generally important for a farmer to survive. However, some farmers may place less emphasis on 
profit if they are engaged in agriculture as a leisure activity or as a hobby. Smith and Capstick 
found that farmers are more concerned with minimizing the risk of going out of business than 
making more profit. That is, the loss of utility associated with being in a situation of going out of 
business is greater than the utility gained from involvement in a high-risk enterprise.   
Both behavioral theory and utility theory start with the idea of satisfying the decision 
maker through alternative goals. According to behavioral theory, individuals have multiple goals 
and  try to obtain a “satisfactory set” rather than an “optimal set” (Kliebenstein et al., 1980). On 
the other hand, “Utility theory assumes that an individual can choose among the alternatives 
available to him in such a manner that the satisfaction derived from his choice is as large as 
possible” (Goicoechea et al., 1982). Both behavioral and utility theory recognize that an 
individual is aware of his alternative goals and capable of evaluating them (comparing) in a 
hierarchical sense. 
The researcher may not be able to obtain all necessary information regarding a 
respondent’s goals, how they change over time, and how they are used in a particular decision 
making process. It is, however, useful to obtain the information regarding the hierarchical 
ranking of goals and how their structures change under different business planning conditions. 
By having multiple goals in a business, a producer is assumed to satisfy as many of the goals as 
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possible. The producer will first try to satisfy the most important goal or goals, then less 
important goals will be pursued (Smith and Capstick, 1976). 
Results of the assessment of the relative importance of multiple goals in a 
multidimensional framework allow one to better understand the decision-making processes of 
producers. Knowing the hierarchical ranking of goals helps a researcher to better understand the 
motivations of producers in an industry, lending insight as to why producers make the decisions 
they do and why the industry has evolved as it has. The question, what is the goal hierarchy of 
Louisiana beef cattle and dairy producers, will be addressed in this study. The beef cattle and 
dairy industries in Louisiana are particularly well suited to an inter-industry comparison of goal 
hierarchies. Both are animal agricultural enterprises that differ greatly in capital and labor 
requirements. Budgets prepared by Boucher and Gillespie from 1996 to 2001 show that neither 
beef cattle nor dairy production in Louisiana have consistently led to positive returns over both 
explicit and implicit costs. It is hypothesized that goals other than profit maximization / cost 
minimization are important in the decisions of Louisiana beef and dairy producers to continue 
producing. 
1.1. U.S. and Louisiana Beef Cattle and Dairy Industries 
 
Beef cattle and dairy production are important to U.S. agriculture. According to the 
USDA National Agricultural Statistics Service, as of 2000, the U.S. produced 23.9 percent of 
total world beef production, imported 31.3 percent of total world beef imports, exported 18.4 
percent of total world beef exports, and consumed 25.1 percent of total world beef consumption. 
Per capita consumption of beef in the U.S. is lower than that in only two other countries: 
Argentina and Uruguay (USDA National Agricultural Statistics Service, 2000).  
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According to USDA, National Agricultural Statistics Service, as of January 1, 2000, the 
number of cattle and calves in Louisiana was approximately 900,000 and there were 13,200 
producers. The number of cattle and calves in the U.S. was 98,198,000 and the number of 
producers was 830,880. Thus, Louisiana accounted for 1.6 percent of the beef producers and less 
than 1 percent of the beef cattle inventory.  
There are four major phases in the production of beef cattle in the U.S. The phases are 
breeding, cow-calf production, stocker-yearling production, and feedlot operations. Breeders 
produce breeding stock to be purchased by cow-calf producers. Young calves from birth to 6-10 
months of age and 400-650 pounds are raised by cow-calf operators. In the stocker-yearling 
phase, the operator raises the calf up to 600-850 pounds. In the feedlot phase, the operator 
finishes the animal to the desired market weight. The final weight of the animal at slaughter is 
900-1300 pounds and the age ranges between 15 and 24 months. Louisiana is mostly involved in 
cow-calf production and stocker-yearling production. 
With 7.1 percent of the total world’s milk cows, the U.S. is the largest milk producer. The 
percentage shares of the U.S. in the world production of milk, butter, and cheese are 19.1, 9.9, 
and 28.8 percent, respectively. In terms of world consumption, the percentages are 17.7, 10.8, 
and 30.7 percent, respectively. The U.S. both exports and imports butter and cheese.  
In 2000, there were 660 farms with dairy cows (428 commercial dairy farms) and 58,000 
milk cows in Louisiana. The average milk production per cow was 12,155 pounds. For the U.S. 
total, there were 102,250 dairy farms and 9,210,000 milk cows, and the average milk production 
per cow was 18,204 pounds (USDA National Agricultural Statistics Service, 2000). Thus, 
Louisiana accounted for 0.6 percent of both total dairy farms and milk cows in U.S. 
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The U.S. dairy industry has evolved rapidly in recent years. Today, the highly specialized 
industry includes the production, processing, and distribution of milk and milk products. In 
contrast with the beef industry, a large amount of capital is required for machinery and 
equipment. If producers want to produce their own feed and/or forage, they need additional land 
to raise the crops and additional machinery to produce, harvest and process them. 
Structural change occurring in the Louisiana dairy industry is generally following the 
trend in the Southeast. The large number of small-scale farmers is gradually being replaced by 
relatively fewer, larger scale, and more efficient producers. By using new technology, more 
productive breeds of cows have been raised. According to USDA National Agricultural Statistics 
Service, in 2000, with 705 million pounds of milk, Louisiana produced 0.42 percent of the total 
U.S. milk, and was ranked 19th among all states in the U.S. Annual per capita consumption was 
193 pounds in Louisiana. The average milk production in the U.S. was 3,353 million pounds, and 
average U.S. per capita consumption was 582 pounds (USDA National Agricultural Statistics 
Service, 2000). Dairy is the third most important commodity in Louisiana in terms of farm 
receipts coming from animal agriculture.   
In 1999, livestock products accounted for 16 percent of total agricultural sales in 
Louisiana. Of this, 43 percent were from cattle and calf sales, 31 percent were from the sale of 
dairy products, and 25 percent were from the sale of other livestock products (USDA National 
Agricultural Statistics Service, 2000). 
1.2. Problem Statement 
 
In stating the problem addressed in this study, I will first compare the structure of 
production in both the beef cattle and dairy industries, explaining why the goal structures of 
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producers in the two industries are likely to differ. I will then make the case for a comparison of 
multi-dimensional goal structure.   
Both capital investment and cost of production differ in the beef cattle and dairy 
industries. Besides tractors, pickup trucks, implements and animals, the capital investment for a 
typical Louisiana beef cattle operation includes a feed bunk, 5-wire fence, hay rack, loafing shed, 
squeeze chute, lagoon system, and water tank and pump. The cost for such an investment for 100 
beef animals was estimated to be $22,266 in 2001. On a yearly basis, the labor requirement per 
beef cow ranged from 6 to 16 hours, and the cost of production per cow ranged from $395.45 to 
$649.65 in 2001, according to the size of the operation (Boucher and Gillespie, 2001). 
Besides tractors, pickup trucks, implements and animals, the capital investment for a 
dairy operation includes: the lagoon system, barn, loafing shed, milk parlor and equipment, wash 
area and equipment, water tank and pump, feed bunk, hay rack, and 5-wire fence. The cost of the 
capital investment for 100 dairy cows was estimated to be $70,400. On a yearly basis, the labor 
requirement per dairy cow was 36.34 hours, and the cost of production ranged from $1,877.72 to 
$2,151.57 in 2001, according to the size of the operation and feeding (Boucher and Gillespie, 
2001). 
In comparing the capital investments, labor requirements and costs of production of the 
two industries, one can hypothesize that the goal structures of producers in the two industries 
differ. Dairy production requires substantial idiosyncratic capital investment, including the milk 
parlor, and equipment which cannot be effectively used in the production of another enterprise. 
 Compared with beef production, the dairy business requires more labor per animal. 





















































































































































































































































































































































































































































































































































































































































































































































is 3600 hours, or roughly 10 hours daily. Given a labor requirement of 11 hours per year per beef 
cow, the annual labor requirement for a 100 cow operation is 1100 hours. Thus, the producer 
generally must hire additional labor for the labor intensive dairy compared with the beef 
operation. In addition, the production cost of dairy is higher on a per cow basis than for beef. 
Boucher and Gillespie have estimated net returns over total specified expenses for beef 
cattle production from 1996 to 2001. As shown in Table 1, excluding labor expenses, the net 
return above total expenses has been estimated to range from -$144.92 to $20.06 in the case of 
large herds with semi-improved pastures over the seven-year period; -$26.46 to $135.75 in the 
case of large herds with native pastures; and -$168.79 to -$28.52 for small herds with semi-
improved pastures. If the labor cost is included, the net return has been estimated to range from   
-$240.82 to -$76.84 for large herds with semi-improved pastures; -143.20 to -$15.43 for large 
herds with native pastures; and -$361.78 to -$215.36 for small herds with semi-improved 
pastures. On the other hand, for winter grazed weanling calves, the net return has been estimated 
to range from $0.57 to $43.49. 
In the case of dairy, Boucher and Gillespie have estimated net returns per cow over the 
same period. As shown in Table 2, the net return has ranged from -$216.03 to $66.14 per cow in 
the case of average dairy production over the seven-year period, and –$35.25 to $258.55 in the 
case of above average production.  
As can be seen from the estimated net returns calculations, the net returns of cow-calf 
production have not consistently covered both explicit and implicit costs. For dairy, the returns 
over both explicit and implicit costs have been relatively low. Both industries appear to 
frequently suffer from low or non-positive net returns over both implicit and explicit costs. 
Considering the financial implications of beef cattle and milk production, this raises the question, 
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what are the goals that motivate these producers to operate? While profit maximization is likely 
to be an important goal for both, it is hypothesized that a number of other goals may also be 
important, such as maintaining a particular lifestyle for the family, reducing income risk, and 
maintaining and conserving land. 
Both beef and dairy production are cattle-based agricultural enterprises. What factors 
might cause the goal structures of producers in these industries to differ? The following 
discussion contrasts the industries. First of all, beef cattle production is widely considered to be a 
“sideline” or a “hobby” operation for many producers. In other words, it is not the primary 
source of income for most beef producers. In addition, relative to dairy production, (1) beef cattle 
operations have lower levels of capital investment per animal. (2) With beef cattle enterprises, on 
a per-cow or per acre basis, the asset specificity is lower, (3) production requires less intensive 
labor, and (4) the economies of size are likely smaller relative to dairy production. Most dairy 
operations are not sideline or hobby operations. Dairy production has characteristics such as: (1) 
the level of investment in the operation is relatively high, (2) the level of asset specificity is 
relatively high, (3) the operation is labor intensive, and (4) the economies of size are relatively 
large. Such differences in the characteristics of both industries raise the question, how do the 
goals of producers in the two industries differ? It is hypothesized that Profit Maximization and 
other financial goals are of greater importance for dairy producers than beef cattle producers. 
1.3. Justification 
 
Much of the success of a farm depends on the quality of decisions made by the producer 
(Malone and Malone, 1958). Well-known researchers, such as Patrick and Kliebenstein, have 
found that in order to maximize their utility, farmers consider multiple goals in their decision-
making processes. They are concerned about individual, farm and family goals. In farming, 
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choices must be made among alternative production activities depending on the priority of 
producers’ goals. For example, if the most important goal is to maximize profit, the farmer must 
choose the most profitable production activity. On the other hand, in a hierarchic process, if 
profit is not placed first, the producer is not necessarily expected to deal with the most profitable 
activity. 
The issue of having either low or negative returns in the beef cattle and dairy industries in 
Louisiana raises the hypothesis that goals other than profit maximization either dominate or 
compete strongly in Louisiana beef cattle and dairy producers’ decisions. By using a survey to 
determine the hierarchy of producers’ goals in utility maximization, the question, what motivates 
Louisiana beef cattle and dairy farmers in their production decisions can be answered.  
Knowing and understanding the producers’ objectives and goal structure allows 
researchers to better predict their economic behavior, understand the types of government 
programs that would interest producers, and suggest avenues the industry could take to achieve 
greater efficiency. Greater knowledge of goal structure is likely to lead to greater understanding 
of the potential of an industry to develop. For instance, if one is advocating vertical coordination 
for the beef industry, yet the primary goals of the cow–calf segment of the industry do not 
include profit maximization and risk reduction, then getting producers to accept vertical 
coordination as it has evolved in the poultry and hog industries may present unique challenges. 
Such understanding would also be useful in predicting the interest of producers in risk 
management programs, such as livestock insurance. These examples illustrate the importance of 







1.4.1. General Objectives 
 
The main objective of this study is to determine the hierarchy of goals that motivate beef 
cattle and dairy producers and evaluate them in a multi-dimensional framework.  
1.4.2. Specific Objectives 
 
The specific objectives of this study are to: 
1. Review the literature concerning goals of decision makers. 
2. Develop elicitation procedures to compare individual producers’ goals and assess their 
weights. 
3. Determine the goal hierarchies of Louisiana beef and dairy producers. 
4. Compare and contrast the goal hierarchies of Louisiana beef and dairy producers. 
5. Analyze the factors affecting the importance of each of seven goals of Louisiana beef and 
dairy producers. 
6. Compare the consistency of two methods of eliciting producer preferences. 
1.5. The General Procedures and Outline of the Dissertation 
 
 By reviewing the previous studies, the methods for eliciting goal hierarchies of producers 
will be narrowed to several well-known methods. The two most appropriate methods will be 
selected  and extensively explained.  The most important goals of Louisiana beef cattle and dairy 
producers will be elicited, their weights will be assessed, and their hierarchy levels will be 
determined. By using an econometric model, the weight of each goal will be regressed on 
explanatory variables such as production and producer characteristics, risk and environmental 
attitudes of producers, social capital, and others. 
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This dissertation is organized into five chapters. Chapter Two reviews the literature 
regarding comparison of goals and techniques which have been used by previous researchers. 
Chapter Three includes the methods used to elicit goal hierarchies. Econometric models used to 
examine the effect of factors on the goal hierarchy of producers, and the administration of the 
survey are included. Summary statistics of the variables and the empirical analysis are presented 




CHAPTER 2. LITERATURE REVIEW 
 
2.1. Methods that Have Been Used by Previous Researchers to Elicit Goal Hierarchies 
 
In this discussion, the methods for eliciting goal hierarchies will be narrowed to several 
well-known methods. These methods include the use of basic pair-wise comparisons, ratio scales 
(also known as the magnitude estimation), the analytic hierarchy process (AHP) and the fuzzy 
pair-wise comparison. The basic pair-wise comparison method was widely used by researchers 
prior to the 1970’s.  The other three are modified forms of pair-wise comparison methods. As 
Patrick and Blake, and Van Kooten et al., have discussed, each of these methods has been widely 
used by researchers for multiple goal studies. The fuzzy pair-wise comparison method will be 
used for the analysis of this study.  After reviewing the pair-wise comparison method, the 
advantages of the fuzzy pair-wise comparison method will be discussed. The method will be 
extensively discussed in Chapter 3. 
2.2. The Basic Pair-Wise Comparison  
 
The basic pair-wise comparison method is based on the producer’s comparative judgment 
between paired goals according to the importance of one goal over the other. The process begins 
with defining the goals of the decision maker. With n goals, there are 2/)1( −nn  possible paired 
comparisons to be made. The subject is provided with the pairs and asked to define which goal in 
the pair is more important to him/her. Since the method does not allow equality judgment or 
indifference, the subject must claim one of the goals to be of greater importance. A goal is not 
allowed to be compared with itself (Torgerson, 1958).  
The method of pair-wise comparison is discussed by well-known researchers such as 
Thurstone (1927), Bradley and Terry (1952), Stevens (1957), Torgerson (1958), Carriere and 
Finster (1992), Bryson et al. (1995), and others. Following Torgerson, the procedure can be 
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explained as follows. From the comparison of 2/)1( −nn  paired goals, the researcher will have 
as raw data the number of times each goal was judged by the population to be more important 






















































F  (2.1) 
Where j, k = 1,2,….n, each element of the matrix and, jkf  denotes the observed number of times 
goal k was judged by the population to be more important than goal j. Since a goal cannot be 
compared with itself, the diagonal elements of the matrix are left vacant. The matrix has 
symmetric cells. The total number of cells located on one side of the diagonal in the matrix is 
equal to the total number of paired comparisons, 2/)1( −nn . 






















































P   (2.2) 
The elements of the P matrix contain information on the observed proportion of times goal k was 
preferred to goal j. The cells of the matrix can be calculated as mfp jkjk /= , where m is the 
number of respondents. Like the F matrix, the diagonal cells of the P matrix are left vacant. The 
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summation of the symmetric cells equals unity. For example, 12112 =+ pp . From  matrix P, a 






















































X  (2.3) 
Each element of X is the unit normal deviate corresponding to the element jkp  and can 
be obtained by normalizing the P matrix. The elements of the X matrix will be positive for all 
values of jkp > 0.50, and negative for all values of jkp < 0.50. The X matrix is skew-symmetric: 
the summation of the symmetric elements is zero, or kjjk xx −= . The weight of each goal can be 
obtained by averaging the column of the matrix X.  
A problem with this method is that it requires respondents to make an “all-or-nothing” 
choice for each paired comparison (Van Kooten et al., 1986). The respondents must designate 
one of the goals as more important. Thus, the method is inadequate in the case of pairs with 
equal weights. As a result of this weakness, the following simple pair-wise comparison based 
methods have been developed.  
2.2.1. Fuzzy Pair-Wise Comparison Method 
 
The method of fuzzy pair-wise comparison has been used by researchers such as Spriggs 
and Van Kooten, Ells et al., Krcmar-Nozic et al., Mendoza and Sprouse, Mingyao, Mon et al., 
and Boender et al. The methodology is similar to the other pair-wise comparison procedures in 
that the respondent is asked to compare two goals. However, unlike the other methods, the 
respondents are not forced to make a binary choice between two goals. The degree of preference 
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of one goal over another is elicited. As such, the respondents are also allowed to be indifferent 
between two goals. The scale value of each goal is based on the entire set of compared pairs. 
With this method, the idea is relatively straightforward, but requires more comparisons of paired 
goals.  The method will be discussed in detail in Chapter 3. 
2.2.2. Magnitude Estimation 
 
Another method which has been used to assess farmers’ goal structures is the magnitude 
estimation procedure. The method was developed by Stevens (1957). With this procedure, a 
standard goal is presented to the respondent. An arbitrary value is given to the goal to be 
considered as its magnitude. Then, the respondent is faced with a series of comparison goals. The 
respondent is expected to estimate the magnitude of each comparison goal with respect to the 
magnitude of the standard. 
For example, suppose goal A is chosen as the standard goal and given a 100-point value. 
Then, respondents would be asked to evaluate all other goals relative to this standard goal. If the 
compared goal were valued as twice as important as the base goal, it would receive a value of 
200. By changing the standard goal and reassessing, it would be possible for the researcher to 
test for consistency in a farmer’s responses.   
The major disadvantage of magnitude estimation is that the elicitation procedure is 
relatively time consuming. In order to conserve the respondent’s time, pair-wise comparisons are 
not made among all combinations of goal pairs. With this elimination, the researcher assumes 
that transitivity among goals holds. Examples of studies that have used the magnitude estimation 





2.2.3. Analytic Hierarchy Process 
 
The analytic hierarchy process (AHP) model, developed by Saaty (1980), is used to 
obtain a ratio scale of importance for n goals. “The basic principle of the procedure involves 
setting up a matrix consisting of observations or judgments based on pair-wise comparisons of 
the relative importance between and among the elements” (Mendoza, 1989). 
 If we have n goals being considered by a group of farmers, the objective would be to 
provide a quantitative judgment on the relative importance of the goals. A pair of goals would be 
given to the producer as shown in Figure 2.1. The producer would be asked to place a mark or 
“×” in the brackets that best represents his/her preferences. The midpoint (equal) of the figure 
indicates indifference between the two goals. As Saaty indicated, the goals will receive the 
values between 1 (denoting equal importance) and 9 (denoting absolute importance) depending 
on the preferences of the producer. The values between 1 and 9 show different degrees of 
importance from weak to extreme. 
 
Figure 2.1. Analytic Hierarchy Process for Making Comparison Between Gi and Gj. 














The AHP has been used by researchers such as Saaty, Islam et al., Datta et al., Kim at al., 
Schniederjans et al., and Ball and Srinvasan.  
2.3. Goal Hierarchy Studies 
 
Harper and Eastman examined the goals of farmers in two frameworks: 1)- goals for the 
family unit, and 2)- goals for the family enterprise. The five family goals were to:  
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1.  Maximize social status/prestige,  
2.  Maximize income, 
3.  Maximize material accumulations (net worth),   
4.  Maximize quality of life, and   
5.  Maximize consumption.  
On the other hand, the chosen seven agricultural goals were to:  
1.  Control more acreage (to increase the size of operation by leasing, renting, or buying more 
land),  
2.  Have newer and larger equipment and buildings,  
3.  Make more profit each year (net above farm costs),  
4.  Avoid being forced out of agriculture,  
5.  Avoid years of low profit or high losses,  
6.  Increase the net worth as derived from the agricultural operation, and  
7.  Maintain or improve the family’s quality of life that results from its involvement in 
agriculture. 
They analyzed 61 randomly selected New Mexico small farm and small ranch operators 
who had less then $40,000 in gross agricultural sales in 1977. By using the method of paired 
comparisons, they determined that, for family goals, improving quality of life was the most 
important goal, followed by maximizing income, maximizing net worth, having a desirable 
amount of food for consumption and increasing social status. On the other hand, among the 
agricultural goals, increasing the quality of life was the most important goal, followed by the 
goals, remain in agriculture, avoid low profit/high loss, maximize profit, maximize net worth, 
obtain new/larger equipment and increase the farm size. They concluded that small farm 
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operators and ranchers view their agricultural activities as, first, meeting personal, non-monetary 
needs and, second, focusing on income. In this study, the authors did not analyze the factors 
(explanatory variables) affecting the importance of goals. 
Schneiderjans et al. analyzed the house selection process by using a pair-wise comparison 
of property attributes. They assumed that the buyer would have a series of qualitative and 
quantitative factors in valuing the house he/she wanted to buy. A goal programming model 
utilizing the analytic hierarchy process and critical success factors procedure was used in the 
study. The researchers chose neighborhood, property, community, and proximity as the most 
important criteria and called them first order selection criteria (FOSC). If the buyer wants to 
evaluate the house in more detail, he is supposed to think about the details of the attributes of the 
FOSC. For example, aesthetics and safety are “details” of the neighborhood, and school 
government are the “details” of community, etc. These “details” are second order selection 
criteria (SOSC). By using the AHP, according to FOSC, neighborhood was found to be the most 
important attribute for the discussed group.  On the other hand, safety was found to be the most 
important second order factor among the 13 factors for the discussed group. 
Walker and Schubert (1989) discussed farm family values, family roles, family 
characteristics and family decision-making processes with respect to farm family issues. They 
categorized farm families as environmentally effective farmers (EEF) and efficient entrepreneurs 
(EE). In the EEF category, farmers generally are traditional; they care about their family legacy 
and keeping the family farm. On the other hand, EE farmers think of farming as a business, and 
try to find ways to increase the farm’s profit. According to this research, “continuity of a viable 
farm” and “producing a family farmer” are the most important goals for environmentally 
effective farmers. On the other hand, “manage a well-run business that produces profits” is the 
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most important goal for efficient entrepreneurs. Walker and Schubert did not survey any 
population, but obtained results by reviewing the farm family goal related studies.   
Kliebenstein et al. discussed the goals of Missouri Mail-In-Record (MIR) farmers. 
Twenty-nine cash grain farmers were interviewed by telephone. The farmers were chosen 
according to their percentage of cash grain sales over the years, 1973-1977. All respondents’ 
cash grain sales were more than fifty percent of their annual farm income. They used two 
different frameworks. Maslow’s need hierarchy method was first used to determine the benefit 
farmers receive from the farming operation. Respondents were asked to distribute 100 points 
among five goals. The distribution of points among the goals reflected each goal’s importance in 
the farming operation. The five goals were to: 
1.  Be my own boss, 
2.  Increase my loan security,  
3.  Increase farm income,  
4.  Develop friendship, and  
5.  Receive recognition.  
With 37.2 points, “to be my own boss” was recognized as the most important goal. In the 
second part of the study, they focused on the sociology of the work and agrarian ideology. The 
eleven goals were: 
1.  I want to do something worthwhile,  
2.  I want to be my own boss,  
3.  Farming provides good income,  
4.  I want to sell my product through the free market,  
5.  Farming provides a sense of security for loans,  
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6.  I want to work outdoors,  
7.  I can express myself as a farmer,  
8.  I want to meet fellow grain producers,  
9.  I want to keep farming as a family tradition,  
10. I want to receive recognition, and  
11. I want to be identified as a grain producer. 
By stating “to be my own boss” as a base goal, the respondents were asked to compare 
the other goals with the base goal. Results showed that “to be my own boss”, “selling through the 
free market” and “can express myself” were the most important three goals among the 11 ranked 
goals. 
Smith and Capstick discussed the issue of ranking goals according to their hierarchic 
importance using pair-wise comparison. One hundred eleven farmers from Northeast Arkansas 
were interviewed during 1974-75. The listed ten goals were: 
1. Avoid being in a situation where the farmer could be forced out of business if several low 
income years should occur (stay in business), 
2. Organize farm to stabilize or reduce the uncertainty of income in order to avoid years of low 
profit or losses (stabilize income), 
3. Increase efficiency and/or production on existing acreage through better farming methods 
such as leveling, irrigation, more efficient machinery, improved varieties, and so forth 
(increase efficiency and production), 
4. Provide college or vocational education for children (provide a college education), 
5. Increase or improve family’s standard of living (standard of living), 
6. Reduce need for borrowing (reduce borrowing), 
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7. Organize and operate farm to realize the highest long-run profit possible, although yearly 
income may be variable or uncertain (highest profit), 
8. Increase the amount of time off from the farm business so as to devote more time to such 
things as family, personal, church and community needs (increase time off), 
9. Increase net worth with farm and off-farm investment (increase net worth), 
10. Increase farm size by either renting or buying more land (increase farm size). 
 “Stay in business” was the most important, and “increase farm size” was the least 
important goal. The rank orders of the goals were compared according to age groups. Producers 
who were 60 years old or older had the same goal ranking order as the overall. Sample rankings 
for the younger producer categories differed from one another. Fifty independent variables were 
shown to affect the goal structure of producers. By using a stepwise linear econometric 
procedure, the explanatory variables for each equation were chosen.  
Patrick, Blake, and Whitaker used magnitude estimation to  determine whether farmers’ 
goals were uni- or multi-dimensional. They interviewed 91 randomly selected farmers from three 
central Indiana counties to assess the importance of goals which influenced their intermediate-
run decisions, current farm and family situation, and future objectives. The eight goals were: 
1. Avoid being unable to meet loan payments and/or avoid foreclosure on my mortgage, 
2. Attain a desirable level of family living,  
3. Have net worth accumulate steadily,  
4. Select the enterprise with the highest return on investment,  
5. Have a farm business that produces a stable income,  
6. Reduce physical effort and strain in the farming operation,  
 
 23 
7. Have time away from the immediate responsibilities of the farm to spend in leisure and 
enjoyable activities, and  
8. Be recognized as a top farmer in my community.  
They applied a modified pair-wise comparison procedure through magnitude estimation 
and direct paired-comparison techniques. The formulation was based on the Bradley-Terry-Luce 
and Combs models. Results showed that farmers’ goals were multidimensional. They concluded 
that avoiding being unable to meet loan payments and/or avoiding foreclosure on the mortgage 
and attaining a desirable level of family living were the top ranked goals among farmers. They 
did not analyze the effect of independent variables on goal structures.  
Barnett, Blake, and McCarl researched goal hierarchies via multidimensional scaling for 
Senegalese subsistence farmers. Eighty individuals were drawn from the census of the farmers of 
the region and interviewed. The five goals examined for the farmers were:  
1.  Produce a sufficient amount of food to feed the entire family even if the season is not good,  
2.  Spend less on inputs (including annual installments on equipment, fertilizer and seed) and get 
lower yields,  
3.  Earn more income to buy animals,  
4.  Organize the work to have more leisure, and  
5.  Obtain higher yields by spending more money on inputs.  
By using the method of pair-wise comparisons, they found that obtaining sufficient food 
for the family was the most important goal. 
Van Kooten at al. evaluated the goal ordering of twenty-four Saskatchewan farmers 
participating in the province’s FARMLAB program. They examined goals using the I-E 
(Internal-External) framework: “A person who attributes events to factors within his control is 
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viewed as internal and has a lower I-E score, while a person who attributes events to factors 
outside his control –to change or fate- is described as external and has a higher I-E score” (Van 
Kooten at al., 1986). The goals in their study were to: 
1. Increase farm size,  
2. Avoid being forced out of business,  
3. Improve the family’s current standard of living,  
4. Avoid years of low profits or losses,  
5. Increase time off from farming,  
6. Increase net worth,  
7. Reduce farm debt, and  
8. Make the most profit each year.  
By using the fuzzy pair-wise comparison method, they determined that external farmers 
placed more emphasis on avoiding low profits/losses and reducing farm debt, and internal 
farmers placed more emphasis on making more profit each year. Further, they identified 11 
independent variables which might have a potential effect on the goal structures. By using a 
stepwise econometric procedure, the independent variables for each of the 8 equations were 
selected. Then, they used linearized logistic and seemingly unrelated regression econometric 
models to regress the weight of goals on the selected explanatory variables.      
Mendoza and Sprouse discussed decision making for forest planning  under a fuzzy 
environment. Using data from the Final Environmental Impact Statement for the Shevnee 
National Forest, they used fuzzy linear programming and fuzzy generated methods to analyze 
forest producers’ decisions. The pair-wise comparison methods they used were fuzzy and 
analytic hierarchy process approaches. The goals were:  
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1.  Maximize the economic return,  
2.  Maximize the area suitable for wildlife habitat,  
3.  Maximize the area for recreation,  
4.  Maximize the volume of timber, and  
5.  Minimize the effect of erosion.  
Among these goals, the most important was maximizing the economic return; its weight 
was 0.374. The least important was minimizing the effect of erosion; its weight was 0.04. 
Of the studies discussed, the researchers used either interview or telephone surveys to 
elicit the farmer’s goal hierarchies. Study participants were generally groups of producers who 
attended specific farm-related programs. For example, Van Kooten et al. elicited the goals of a 
relatively small number (24) of Saskatchewan farmers who were participating in the Province’s 
FARMLAB program. None of the studies have used mail survey techniques or made inter-
industry comparisons of goal structure. 
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CHAPTER 3. METHODOLOGY AND DATA COLLECTION 
 
By examining the previous studies in Chapter 2, one sees that the elicitation of potentially 
important goals provides insight into the decision making processes of producers. The goals for 
this study were developed by examining the previous literature dealing with the producers’ 
behavior, and through discussion with ten dairy farmers in St. Helena Parish (pretest) and 
extension and agricultural economics personnel at the Louisiana State University Agricultural 
Center. The seven potential utility maximizing goals with respect to the farming operation 
assessed in this study were to: 
.  Maintain and Conserve Land: I want to maintain and conserve the land such that it can be 
preserved for future generations.  
.  Maximize Profit: I want to make the most profit each year given my available resources. 
.  Increase Farm Size: I want to increase the size of my operation by controlling more land 
and/or having newer or larger equipment or buildings. 
.  Avoid Years of Loss / Low Profit: I want to avoid years of high losses or low profits. I want 
to avoid being forced out of business.  
.  Increase Net Worth: I want to increase my material and investment accumulations. 
.  Have Time for Other Activities: I want to have ample time available for activities other than 
farming, such as leisure or family activities. 
.  Have Family Involved in Agriculture: I want my family to have the opportunity to be 
involved in agriculture. 
The weight of each goal is the degree of its importance in the measurement of utility 
relative to the others. It will be calculated by using the fuzzy pair-wise comparison and a 
relatively simple rank ordering procedure. 
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3.1. Utility Maximization 
 
“Utility is the satisfaction one receives from consuming a good or a service or engaging 
in some activity” (Howard, 2002). In order to maximize utility, it is hypothesized that farmers try 
to maximize the satisfaction  received from attaining each of a number of goals. 
Completeness, transitivity, and continuity are three assumed properties of an individual’s 
preference relations in neoclassical utility theory. Completeness refers to goal A being preferred 
to goal B, or goal B being preferred to goal A, or goal A and Goal B being equally attractive. For 
transitivity, if goal A is preferred to goal B, and goal B is preferred to goal C, it must be reported 
that goal A is preferred to goal C. With continuity, if goal A is strictly preferred to goal B and if 
goal C is close enough to goal A, then goal C must be strictly preferred to goal B ( Nicholson 
1995 and Varian, 1992).  
Giving these three assumptions of utility, it is possible that individuals can rank a set of 
goals from the most desirable to the least. This is basically the “ranking utility” assumption, as 
discussed by economists who have followed Jeremy Bentham, a political theorist, since the 
nineteenth century. From Bentham, one can say that more desirable goals offer more utility than 
do less desirable ones (Nicholson, 1995). That is, if a farmer prefers goal A to goal B, then one 
can say that the utility of goal A, U(A), exceeds the utility of goal B, U(B).  
In the following sections, by using the fuzzy pair-wise comparison and simple ranking 
procedures, the utility of each goal will be calculated as its weight. Thus, goals with higher 
weight have higher associated utility.  
3.2. Fuzzy Pair-Wise Comparison 
 
Fuzzy set theory was developed by Zadeh. Partial membership is a central concept to the 
theory. In standard full membership theory, “a set is a well-defined collection in the sense that 
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each element of the universal set is either a full member of it (gets a mark of 1) or not a member 
(gets 0)” (Basu, 1984).  On the other hand, by having partial membership, the fuzzy set is 
mapped over a [0, 1] closed interval. Thus, an element is assigned a value between 0 and 1, 
representing the partial membership that the element has in the fuzzy set (Van Kooten et al., 
2001).  
Fuzzy set theory is based on vague preferences. “The concepts formed in human brains 
for perceiving, recognizing, and categorizing natural phenomena are often fuzzy concepts. 
Boundaries of these concepts are vague. The classifying (dividing), judging, and reasoning 
emerging from them also are fuzzy concepts” (Li and Yen, 1995). Fuzzy reasoning may be used 
to judge the preference between paired goals.  
The method of fuzzy pair-wise comparison has been used by researchers such as Spriggs 
and Van Kooten, Ells et al., Krcmar-Nozic et al., Mendoza and Sprouse, and Boender et al. The 
methodology is similar to the previous pair-wise comparison procedures in that the respondent is 
asked to compare two goals. However, unlike some of the previous methods, the respondents are 
not forced to make a binary choice between two goals. The degree of preference of one goal over 
another is elicited. As such, the respondents are also allowed to be indifferent between two goals. 
Unlike magnitude estimation, with this methodology, the scale value of each goal is based on the 
entire set of compared pairs. With this method, the idea is relatively straightforward, but requires 
more comparisons of paired goals than the simple pair-wise procedure.  
A unit line segment as illustrated in Figure 3.1 is used. Two goals, X  and Y, are located 
at opposite ends of the unit line. Surveys are conducted such that the respondent is asked to mark 
an “×” on the line to indicate his/her preferences. In comparing the two goals, whichever has the 
shortest distance to the mark is preferred to the other. The degree of the preference of X over Y, 
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RXY, is measured from the mark to the X where the total distance from X to Y equals 1. If RXY < 
0.5, Y is preferred to X; if RXY  = 0.5, then X is indifferent to Y; likewise if RXY > 0.5, then X is 
preferred to Y. In the case of absolute preference for one alternative, RXY takes the value of 1 or 
0.  
 
  X__________________ __________________Y 
      0.5 
 
Figure 3.1. Fuzzy Pair-Wise Approach for Making Comparison Between X and Y. 
 
The number of pair-wise comparisons of goals, K, can be determined by a simple 
equation; 
2/)1(* −= nnK  (3.1) 
where n = the number of goals. 
For each paired comparison, Rij (i ≠ j) is obtained. The measurement of the degree by 
which j is preferred to i can be obtained as Rji = 1- Rij. After obtaining the measurements, the 


























Following Van Kooten at al., the method can be explained simply by the i × j fuzzy 


















































R   (3.2) 
where each element of the matrix is a measure of how much goal i is preferred to goal j and takes 
on values in the closed interval [0, 1].  
Now, it is possible to calculate a measure of preference, i, for each goal from the 
individual’s preference matrix. The formula (3.3) measures the intensity of each goal separately. 
2/1
1





ijj   (3.3) 
The value of Ij ranges between 0 and 1. As the value gets closer to 1, a greater intensity of 
preference (greater utility) for the particular goal is achieved. In this situation, by examining the 
values of Ij,, the n goals can be ranked from most to least important. 
In this study, the weight of each of the seven goals will be calculated by using Equation 
3.3 on data obtained by the fuzzy pair-wise elicitation technique through a mail survey. Since the 
weight of each goal is the value of its utility relative to the others, the goals will be ranked from 
most to least preferable by examining their weights.  
3.3. Simple Ranking of Goals 
 
A second method used to rank the importance of goals is to simply ask producers to rank 
the seven goals from most to least important. In the Simple Ranking procedure, the n goals are 
given as follows. 
  Goal    Rank 
1    _______ 
  2    _______ 
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  .           . 
  .           . 
  .           . 
  n    _______ 
 
The respondents are asked to rank the set of goals in the order of perceived importance. 
The most important goal is ranked as “1” and its realization results in greater utility to the 
farmer, and the least important goal as “n,” and its realization gives the least satisfaction to the 
farmer. The respondent is specifically asked not to give the same rank to two or more goals. 
Thus, the procedure does not allow for indifference between goals. 
 3.4. Nonparametric Statistical Analysis 
 
The weight (utility) of each goal in the fuzzy pair-wise comparison and simple ranking 
models ranges from 0 to 1 and 1 to 7, respectively. As used by Gibbons and Conover, 
nonparametric statistics are appropriate tests to check for agreement between farmers’ 
preferences in the ranking of  goals (Friedman Test), the degree of agreement (Kendall’s W test) 
and the minimization of the absolute value of the distance between observed and possible 
rankings (Minimizing disagreement, or the distance function).   
3.4.1. Friedman’s Test 
 
Using Friedman’s Test, the main idea is to determine whether the goals are equally 
important within a block. As explained by Conover, The test consists of M mutually independent 
rows and N-variate random variable called M blocks. The blocks are arranged as follows. 
 
Treatment 
    1 2 3 …… N 
Block: 1 X11 X12 X13 …… X1N 
   2 X21 X22 X23 …… X2N 
   3 X31 X32 X33 …… X3N 
   . … … … …… … 
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   . … … … …… … 
   . … … … …… … 
   M XM1 XM2 XM3 …… XMN 
 
Where each block (row) is a producer’s goal rankings according to his preferences. In this study, 
there are seven goals. Each row consists of seven values, which are the weights of seven goals 
elicited from a producer. 



















F  (3.4) 
Where F is the Friedman statistic, M is rows, N is columns and Rj is the summation of the 
columns. 































T  (3.5) 













T  (3.6) 
 The null hypothesis is that there is no difference in preferences over goals among 
producers, and the alternative is that at least one goal is preferred over the others. The null 
hypothesis is rejected at the level of significance  if the Friedman test statistics exceeds the 1-  




3.4.2. Kendall’s W 
 
 This statistic is commonly referred to a Kendall’s coefficient of concordance. It can be 
used in the same situations where Friedman’s test statistic is applicable. The primary objective of 






















W    (3.7) 
 If all M blocks are in perfect agreement, then the first treatment receives the same ranking 
in all M blocks, treatment 2 receives the same rank in all M blocks, and so on.  In such cases, the 
resulting value of W is “1.” In the case of perfect disagreement among rankings, the values of Rj 
will be either equal or very close to each other, and the value of both their mean and W will be 
close to “0.” 
From Equation 3.7, one can see that there is a relationship between Friedman’s test and 





W   (3.8) 
Kendall’s W is a simple modification of Friedman’s test statistic. The hypothesis test 
which uses W as the test statistic can be checked by using Friedman’s test instead of Kendall’s 
W.  For the values of 0.1, 0.3, 0.5, 0.7 and 0.9, the agreements are very weak, weak, moderate, 
strong, and unusually strong, respectively (Schmidt, 1997). 
3.4.3. Distance Function 
 
 Friedman’s test and Kendall’s coefficient of concordance statistics are useful to check the 
existence of rank correlation and rank convergence in the blocks. They do not provide 
information on the actual order in which ranks occur. The measurement of agreement or 
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disagreement between rankings of the goals for individuals can be calculated by using distance 
metrics or the distance function. As used by Cook and Seiford, the calculation minimizes the 
absolute value of the distance between observed and possible rankings. The idea is to minimize 
the disagreement between individuals in the ranking of the goals. A detailed explanation of the 
formulation of the distance function is provided by Cook and Seiford, 1978. 
3.5. Testing for Consistency Between  the Fuzzy Pair-Wise Comparison Method and the 
Simple Ranking of Goals 
 
Correlation analysis shows the strength of a relationship that exists between two 
continuous variables (Cody and Smith, 1991). The Spearman Rank Correlation (SRC) coefficient 
will be used to determine whether there is rank order correlation between the fuzzy pair-wise 
comparison and simple ranking procedure. In the simple ranking procedure, the goals take values 
from 1 to 7. On the other hand, in the fuzzy pair-wise comparison, the goals can be ordered from 
the most important (value = 1) to the least important (value =7). For each observation, the 
respondent’s goal structure was elicited by using both procedures. The SRC is an appropriate test 
to check the consistency (rank order correlation) between the results of the two procedures. 










R  (3.9) 
where R is the SRC coefficient, which takes values between -1 and +1, D is the difference in 
ranks  and n is the number of observations. In extreme cases, R has the following interpretation: 
 If R = 1, then there is a direct association and perfect agreement. 
 If R = -1, then there is an inverse association and perfect disagreement. 
 If R = 0, then there is no association and, hence, neither agreement nor disagreement. 
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However, in assigning the ranks, sometimes two or more observations in one sample may 
be the same. These are called “ties.” If the proportion of ties is small, they have little effect on R, 
and their effect can be ignored. But, in the case of many ties in one sample, R may be 
underestimated when calculated from Equation 3.9. In the presence of ties, instead of Equation 












where “ 12/)( 3 uuu Σ−Σ=′  for u, the number of observations in one X sample that are tied at a 
given rank, and the sum is over all sets of u tied ranks; and similarly, 12/)( 3 vvv Σ−Σ=′ for sets 
of v tied ranks in the Y sample” (Gibbons, 1997). 
 The significance (P value) of the SRC can be calculated by using Equation 3.11. 
1−= nRz  (3.11) 
where n is the number of observations and z is a two-tailed test. If the z value is greater than the 
critical value, then there will be correlation between the ranking methods. Otherwise, the two 
procedures are assumed not to be correlated.  
3.6. Logistic Model  
 
In this study, a logistic model is used to determine the effect of independent variables 
such as production characteristics, risk attitude, social capital, environmental attitude, and 
producer and farm characteristics on the goal structures of beef cattle and dairy producers in 
Louisiana.  
The fuzzy pair-wise elicitation procedure used in this study places the normalized weight 
of each goal in a closed interval [0, 1]. The normalization is done by dividing the weight of each 
goal by the total weight of all goals. Since the weight of a specific goal ranges between 0 and 1, 
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the logistic model is an appropriate model to use in the regression analysis. The shape of the 







Figure 3.2 The Logistic Transformation. 
 
where p is the weight of a particular goal which take the values between 0 and 1; and z is the 
simplified regression equation ( iii XZ ββ += 0 ) in the logistic function and takes values 
between - 
In the logistic model, the dependent variable is nonlinearly related to the independent 
variables. As used by Van Kooten et al., the model must be linearized. Following Gujarati and 
Intrilligator, the simple logistic model is linearized through the following steps.  





=  (3.12) 
For simplicity, it is assumed that  
iii XZ ββ += 0  (3.13) 


















Where Xi represents the vector of independent variables and Pi is the vector of goal weights 
achieved through the fuzzy pair-wise comparison procedure.  
The value of Zi  ranges from -∞ to +∞, and Pi  ranges from 0 to 1.  Since Pi is nonlinearly 
related to both Xi and i, the ordinary least squares procedure is not the most appropriate to 
estimate the parameters. In order to estimate the equation, it can be easily transformed to a linear 
equation as follows. If Pi is the weight of a specific goal, 1- Pi is the summation of the weight of 
the other goals. Then, the weight of the summation can be regressed on the explanatory variables 
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 is the odds ratio in the favor of a specific goal over the others. 












ln  (3.17) 
Where Li, the log of the odds ratio, is linear in both Xi and βi. Li is the final step of the 












ln  (3.18) 
Equation 3.18 shows that the effect of the explanatory variable on the independent 
variable is through the log-odds of a specific goal’s weight in favor of its importance. 
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3.7. Seemingly Unrelated Regression Model (SUR) 
 
It is expected that the equation errors for each of the goal equations will be 
contemporaneously correlated. In this case, the seemingly unrelated regression model (SUR) is 
appropriate. It is important to check for contemporaneous correlation between the errors of the 
goal equations before proceeding. In the case of the presence of contemporaneous correlation, 
the seemingly unrelated regression model is used. As discussed by Judge et al., if 
contemporaneous correlation does not exist, the application of ordinary least squares to each 
equation separately is efficient and there is no need for SUR. Following Judge et al., the test for 
the presence of contemporaneous correlation can be explained as follows. The null and 
alternative hypotheses are: 
H0: The covariance matrix for the error terms of the system of equations is diagonal. 
H1: At least one of the off-diagonal terms of the covariance matrix is non-zero. 
The appropriate test statistic suggested by Breusch and Pagan (1980) is the Lagrange 














2λ   (3.19) 
where T is the number of observations and 2ijr  is the squared correlation and can be calculated 









=  (3.20) 
Where  has an asymptotic 2χ distribution with 2/)1( −MM  degrees of freedom under the null 
hypothesis. If the value of  is greater than the chosen critical value, then the null hypothesis that 
there is no contemporaneous correlation will be rejected.  
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If contemporaneous correlation is present, then the SUR model will be used and the 
general formulation is: 
iiii eXy += β  i = 1, 2, 3, …..M (3.21) 
where yi and ei are of (T×1) dimensions, Xi is (T×K) and βi is (K×1). In this case, yi is the weight 
of goal i. With this formulation, the number of independent variables need not be the same in all 



















































































































  (3.22) 
or, simply the matrix equations can be written as 
eXy += β  (3.23) 








iKK  As a result of the simplification, Equation 3.23 has taken the form of the 
linear statistical model.  
With contemporaneous correlation between the error terms, eit, the covariance matrix for 





















































































Symbol ⊗  indicates that each element of ∑ is multiplied by an identity matrix (a matrix whose 
diagonal elements are all 1), IT. Because the matrix ∑ is symmetric, σij = σji and since it is a non-
singular matrix, it has an inverse.  
The estimation procedure will be different in the case of the known and unknown 
covariance matrix. If the system of equations in matrix formulation is taken as a single equation, 
the β’s can be calculated by the generalized least squares procedure. In this case, the basic 
formula to calculate the values of the β’s will be  
[ ] yIXXIXyWXXWX )(’)(’’)’(ˆ 111111 ∑∑ −−−−−− ⊗⊗==β  (3.26) 
This is the best linear unbiased estimation procedure. The covariance matrix of β̂ can be 
calculated as follows, 
[ ] 1111 )(’)’()ˆcov( −−−− ∑ ⊗== XIXXWXβ  (3.27) 
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Generally, the variances and covariances are not known and need to be estimated. To estimate 
the covariances, each equation is first estimated using least squares estimation:  
yWXXWXbi
111 ’)’( −−−=  (3.28)  
and the residuals are estimated as 
iii bXye −=ˆ  (3.29)  












1σ̂  (3.30) 
If Σ̂  is defined as the matrix Σ  with unknown ijσ replaced by ijσ̂  then the estimation of the 













β  (3.31) 
This estimation is called Zellner’s seemingly unrelated regression (SUR) estimator. 
The following explanatory variables will be used in the logistic SUR equations. 
3.8. The Explanatory Variables that Affect the Weight of the Goals 
 
The fuzzy pair-wise elicitation procedure used in this study places the normalized weight 
of each goal in a closed interval. According to the level of preference, each goal gets a weight 
value which differentiates it from the other goals in the hierarchical order. The factors affecting 
the utility value of each goal and their hierarchical order is discussed in this section. 
Independent variables for the logistic SUR analysis for beef cattle and dairy producers 
are categorized in three sections as follows. The designation “beef,” “dairy,” or “both” in 




3.8.1. Section I: Production Characteristics 
 
ANIMALS (beef) = The total number of animals, including cows and calving heifers, bulls, 
replacement heifers, calves, stockers and feeders on the farm. As the number of animals 
increases, the beef cattle farmer must spend more time with the operation. The producer 
who has more animals is expected to give more value to Maximize Profit, and Avoid 
Years of Loss / Low Profit, and less value to Have Time for Other Activities. The larger 
scale producers are expected to spend more time in the business in order to make a profit, 
while smaller scale producers are likely to treat the operation as more of a “hobby.” 
These producers are not capturing the benefits associated with economies of size and are, 
thus, unlikely to be profit maximizers. As discussed by Gillespie et al., as the size of 
operation increases, greater risk associated with being larger occurs. Thus, the larger 
producer is expected to have greater concern about the years of loss / low profit.     
COWS (dairy) = The total number of cows. As with the ANIMALS variable for beef, larger 
dairy producers are expected to place more emphasis on Maximize Profit and Avoid 
Years of Loss / Low Profit. The annual budget prepared by Boucher and Gillespie shows 
that 100 dairy cows required 10 hours of labor each day. Thus, the larger scale producer 
is unlikely to place a high weight on leisure time. Thus, it is hypothesized that Have Time 
for Other Activities is more heavily weighted by smaller scale producers.        
PUREBRED (beef) = The percentage of the cows that are purebred. The percentage is 








Purebred producers generally sell in a different market with a higher price for their 
product than do commercial producers. Thus, their production practices are likely to 
differ. The effect of the PUREBRED variable is indeterminate.  
CALTYPYR (beef) = The calving rate in a typical year measured in calves weaned per exposed 
cow or heifer. Producers who work intensively to increase the annual calving rate are 
likely to increase profit. Thus, CALTYPYR is hypothesized to have a positive effect on 
Maximize Profit.    
WEANING (beef) = The average weaning weight of calves sold in the producer’s herd in 2000. 
Greater weight gain over a constant time period leads to greater return per animal. Thus, 
WEANING is hypothesized to be positively associated with Maximize Profit. 
MILKLB (dairy) = The average number of pounds of milk produced per cow in 2000. Farmers 
who produce more product generate higher income. As the amount of milk per cow 
increases, the farmer is hypothesized to place greater weight on Maximize Profit.  
PASTURE (dairy) = Whether the dairy operation is a pasture-based (dummy=1) or free-stall 
based operation (dummy=0). In the pasture-based operation, the main source of the feed 
for animals is derived from the producer’s land, rather than purchased via outside sources 
(Beetz, 1999). In a free-stall based operation, a building provides cows free movement 
between their own stall and watering and feeding areas. Free-stall is more capital 
intensive, and because a large number of animals can be managed in a relatively small 
area and feed intake is more controlled, it is considered to be more efficient from a 
production standpoint (Ceballos, 2000). Pasture-based farmers are hypothesized to place 
more weight on Maintain and Conserve Land. On the other hand, free-stall based farmers 
are expected to place more weight on financial goals, such as Maximize Profit.  
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ROTGRAZ (beef) = Utilization of a rotational grazing system in the operation. If the farmer 
utilizes a rotational grazing system, the  dummy variable takes the value of 1; if not, 0. In 
a well-managed rotational grazing system, the skill of the managers in decision making 
and monitoring the results of those decisions are required. Livestock needs to be moved 
to fresh paddocks periodically to provide time for pasture re-growth. Some capital 
investment, such as electric fencing and a water system is required (Beetz, 1999). 
Rotational grazing is labor intensive, requires managerial skill, and is recommended as a 
best management practice (BMP) by the National Resource Conservation Service 
(NRCS). The producers who utilize a rotational grazing system are hypothesized to place 
greater weight on Maintain and Conserve Land and less weight on Increase Farm Size.   
MARKET (beef) = In the survey, producers were asked which of six marketing options they 
used. The options were use of: auction barn, video auction, on farm buyer (private treaty), 
retained ownership, internet cattle marketing, and a category for other. The producer was 
asked to check the types of market(s) used to sell cattle. The dummy variable takes the 
value of 1 if the producer uses any option other than the auction market. According to 
Hobbs, producers choose a marketing option which has the lower transaction cost (cost of 
carrying out any exchange) and the highest profit. Producers who use alternative markets 
benefit from being able to sell at the highest available prices. Thus, producers who use 
these markets are hypothesized to place more weight on Maximize Profit.  
PRODUCTS (both) = The number of enterprises on the farm other than the beef cattle or dairy 
operation. Producers were to check among other farm enterprises listed on the survey the 
enterprises in which they were involved. In the regression analysis, the PRODUCTS 
variable takes the number of enterprises the producers produce on their farms other than 
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beef cattle or dairy. Because of the diversification associated with a greater number of 
enterprises, the producer decreases income risk (Robison and Barry, 1986). Thus, the 
producer who produces more enterprises is expected to more heavily weight Avoid Years 
of Loss / Low Profit. With more enterprises resulting in a greater span of control, Have 
Time for Other Activities is expected to be affected negatively by this variable.  
ACRES (both) = The number of acres of land used in the farm operation. This includes both the 
land that the producer owns and rents. Since large-scale farms generally require more 
labor, large-scale farmers are expected to spend a greater amount of their time on farm-
related business. Thus, since the larger producer has elected to concentrate efforts on the 
farming operation, ACRES is hypothesized to have a negative effect on Have Time for 
Other Activities.   
PERACROW (both) = The percentage of farm land operated by the producer that is  owned by 




PERACROW =  (3.33) 
 As the percentage of land owned by the producer increases, the producer’s rating 
of Maintain and Conserve Land is expected to increase. Tenants in a rental agreement 
generally have short-term plans for property and, thus, do not have the incentive to 
conduct long-term maintenance tasks to the extent as do land owners. Thus, renters are 
expected to have a higher discount rate than land owners. This is consistent with results 
of Smith and Capstick, 1976. 
KIDSTAOV (both) = Dummy variable indicating whether other family members will take over 
the operation upon the producer’s retirement. The variable takes the value of 1 if any 
family member will take over the farm and 0 if not. If any member of the family is 
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expected to take over the farm upon the farmer’s retirement, the producer is expected to 
place greater emphasis on Maintain and Conserve Land. The variable is also expected to 
have a positive effect on Have Family Involved in Agriculture. 
BUSINESS (both) = The type of business structure used in the operation. The four types of 
business structures that the producer might have are sole proprietorship, partnership, 
family corporation, and non-family corporation. The value of the dummy variable for 
sole proprietorship is 1, and 0 otherwise. The hypothesized effect of this variable is 
indeterminate. 
MEMBER (beef) = Membership of the producer in a beef cattle marketing alliance or 
cooperative. The dummy variable takes the value of 1 if the producer holds membership, 
and 0 if not. Market alliances are generally used to provide greater returns for higher 
quality animals and/or information on the performance of calves in the feedlot. Thus, the 
producer is expected to place greater weight on Maximize Profit and Avoid Years of Loss 
/ Low Profit. 
DHIA (dairy) = Whether the dairy producer is a member of the Dairy Herd Improvement 
Association. This is a dummy variable that takes the value of 1 if the producer is a 
member and 0 if not. In the association, “United States Department of Agriculture 
(USDA) and Extension Service personal work with the dairy producers to help them 
improve milk production and dairy management practices” (Taylor, 1995). Membership 
is expected to have positive effect on Maximize Profit and Avoid Years of Loss / Low 
Profit.  
COOPDAIR (dairy) = The producer is a member of a dairy (milk) cooperative. The dummy 
variable takes the value of 1 if the producer has a membership and 0 if not. As with 
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membership in a beef cattle alliance or cooperative, COOPDAIR is hypothesized to have 
a positive effect on Maximize Profit and Avoid Years of Loss / Low Profit.  
3.8.2. Section II: Risk,  Social Capital, and Environmental Attitudes 
 
This section includes variables that indicate the attitudes of producers toward risk, social 
capital, and the environment.  
3.8.2.1. Risk Attitude 
Agricultural producers face a variety of production and financial risks. Gunjal and 
Legault state that, “To better understand farmer’s decision-making processes, it is important to 
learn about the decision makers’ risk preferences.” The importance of risk in farmers’ decision 
making processes have led many researchers to study the risk behavior of farmers. To measure 
the risk preferences of producers, researchers have used a variety of elicitation procedures. The 
self-rank method (Cardona), interval approach (King and Robison), and choice of alternative 
marketing options (Fausti) are a few risk preference elicitation techniques that have been used in 
mail surveys in the past. Fausti and Gillespie discussed the consistency across six risk preference 
elicitation procedures in mail surveys. They suggested that “the simpler the risk preference 
elicitation procedure used in a mail survey, the better” (Fausti and Gillespie, 2001). 
Consistent with findings of Fausti and Gillespie, in this study, the elicitation technique 
used is the self-rank elicitation procedure. The question was, “Relative to other investors, how 
would you characterize yourself?” The three possible answers were, 
1. I tend to take on substantial levels of risk in my investment decisions. 
2. I neither seek nor avoid risk in my investment decisions. 
3. I tend to avoid risk when possible in my investment decisions. 
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It is hypothesized that risk attitude has an effect on goal structure. RISKATT for both 
beef cattle and dairy producers is a dummy variable that takes the value of 0 if the producer 
chooses “3,” or (s)he is risk averse and 1 if the producer chooses either “1” or “2.” The 
RISKATT variable is expected to have a negative effect on the weight of the goal, Avoid Years 
of Loss / Low Profit. 
3.8.2.2. Social Capital 
Schmid and Robison define social capital as follows: “Social capital is a productive asset 
which is a substitute for and complement to other productive assets” (Schmid and Robison, 
1995). With respect to society, “Social capital is the set of norms, institutions and organizations 
that promote trust and cooperation among persons in communities and also in wider society” 
(Durston, 1999). Schuller states that, “It is clear that social capital is used to refer both to the 
preconditions for social and economic progress and as an outcome” (Schuller, 2000). 
Schmid and Robison’s definition is relevant in the case of the relationship of farmers to 
others in the industry. Social capital by itself is not a physical input in the production process, 
but the social relationship can be used as a substitute for physical inputs. For example, police 
surveillance and legal services can be substituted by trust. Schmid and Robison showed that 
social capital was a significant input in the case of decisions made by both landlords and tenants. 
The landlord’s knowledge of farming and the tenant’s willingness to help the landlord make 
social capital an important input in the production process (Schmid and Robison, 1995). Other 
studies considering social capital as an input include Clark, in the context of the development of 
Czech private business, by Robison and Hanson in economic cooperation, and by Durston in 
development of community’ relationships. 
 
 49 
 Social capital is included in this study to examine its possible relationship with goal 
structure. In this study, four social capital related variables are used as explanatory variables. 
There are four degrees of importance: The value for not important is 0, not very important 1, 
somewhat important 2, and very important 3, for each of the following: 
LENDER (both) = The degree of importance of the farmer’s relationship with lending 
institutions. Developing a relationship with lenders is very important in securing loans. 
Thus, the relationship with a lender may be important in the case where the producer 
wishes to expand his operation. Securing capital through loans is a means of increasing 
net worth. Thus, the variable LENDER is expected to have positive effect on Increase 
Net Worth and Increase Farm Size. 
OTHBEEF (beef) = The degree of importance of relationships with other beef cattle producers 
throughout Louisiana. The effect of this variable on the goal structure is indeterminate, 
but is included to examine whether producers consider relationships with other beef 
producers as being complementary with their goals. 
OTHDAIRY (dairy) = The degree of importance of relationships with other dairy producers 
throughout Louisiana. The effect of this variable is also indeterminate, as with 
OTHBEEF. 
REGULAT (both) = The degree of importance of relationships with individuals in regulatory 
agencies. Social capital may be important when regulatory agencies and farmers share the 
costs and benefits of production. As Schmidt and Robison indicated, a good relationship 
will decrease transaction costs, increase the productivity of inputs and maximize profit. 
Thus,  REGULAT is hypothesized to have a positive effect on Maximize Profit and 
Maintain and Conserve Land.  
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3.8.2.3. The Environmental Attitude 
Since the 1960’s, researchers have developed elicitation procedures to examine the 
environmental attitudes of individuals. Dunlap and Liere developed the “New Environmental 
Paradigm” (NEP) to clarify the new-world view of environmental attitudes. The NEP was 
developed as an alternative to the Dominant Social Paradigm (DSP), which elicits attitudes 
toward the belief in abundance and progress, the faith in science and technology, the devotion to 
growth and prosperity, the commitment to a laissez-faire economy, and others. In contrast to the 
DSP, the NEP elicits attitudes toward the inevitability of limits to growth, the requirement of 
achieving a steady state economy, the importance of preserving nature, and the need of rejecting 
the anthropocentric notion that nature exists solely for human use (Dunlap and Liere, 1978).  
The NEP has been tested by a variety of researchers to examine environmental attitudes 
of farmers (e.g., Cardona). The originally developed testing procedure included 12 items. In 
2000, the NEP was revised by Dunlop et al., and three more items were added to the list (see 
Appendix A.1 and A.2). This addition of items occurred because Dunlap et al. wanted to 
examine a wider range of facets of an ecological worldview, include a balanced set of pro- and 
anti- NEP items, and avoid outmoded terminology.  
 In eliciting preferences, the respondent is presented with statements about the 
environment. For each statement, the respondent is asked to indicate the extent to which he/she 
agrees or disagrees. The environmental attitude is then determined based on responses to the 
fifteen statements. Following Dunlap et al., the odd numbered statements are coded from 5 to 1, 
where “5” indicates strongly agree, “4” indicates mildly agree, “3” indicates unsure, “2” 
indicates mildly disagree, and “1” indicates strongly disagree. On the other hand, the even 
numbered statements take values from 1 to 5, where “1” indicates strongly agree, “2” indicates 
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mildly agree, “3” indicates unsure, “4” indicates mildly disagree, and “5” indicates strongly 
disagree. In the odd numbered statements, “strong agreement” indicates that the producer has 
taken an “environmentalist” stand on the statement. On the other hand, in even numbered 
statements, “strong disagreement” indicates the producer has taken an “environmentalist” stand 
on the statement.  
The producer’s environmental attitude is calculated by dividing the summation of the 
value of the 15 statements by 15. Thus, the resulting value of the attitude falls between 1 and 5. 
A value close to one indicates that the respondent has less concern for the environment and the 
respondent is labeled “anti-environmentalist”. A value close to 5 indicates that the respondent 
has greater concern about the environment; the respondent is labeled “environmentalist.” The 
environmental attitude (ENVATTI) will be used in the analysis as continuous variable. 
ENVATTI is expected to have a positive effect on Maintain and Conserve Land.  
3.8.3. Section III: Producer and Farm Characteristics 
 
 This section includes the variables related to information about the producer’s personal 
characteristics and financial situation. The variables are listed as follows.  
SEX (both) = The gender of the producer. This is dummy variable that takes the value of 1 if the 
producer is male and 0 if female. Previous reviewed literature has not included gender in 
the analysis. The effect of this variable on goal structure is indeterminate and will be 
explored in the analysis.   
AGE (both) = The age of the producer (years). Age is included to explore its relationship with 
goal structure. Van Kooten et al. found that age had a positive effect on leisure related 
goals, and a negative effect on profit and net worth related goals. Smith and Capstick 
found that age had a negative effect on a risk aversion related goal. It is thus expected 
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that age has a positive effect on Have Time for Other Activities and a negative effect on 
Maximize Profit, Increase Net Worth, and Avoid Years of Loss / Low Profit. It is also 
expected that age has a negative effect on Increase Farm Size, as this generally conflicts 
with greater leisure. 
EDUCAT (both) = The education level of the producer. There are 6 levels of education 
included. The variable is coded as follows:  
 If the producer is not a high school graduate, then EDUCAT = 1, 
 If the producer is a high school graduate, then EDUCAT = 2, 
 If the producer holds a technical college or associates degree, then EDUCAT = 3, 
 If the producer holds a college Bachelor’s degree, then EDUCAT = 4, 
 If the producer holds a college Master’s degree, then EDUCAT = 5, and  
 If the producer holds a college doctoral degree, then EDUCAT = 6. 
  Van Kooten et al. found that education has a positive effect on leisure related 
goals and the desire to reduce farm debt. In this study, education is expected to have a 
positive effect on the weight of Have Time for Other Activities and Maximize Profit.   
KIDS (both) = The number of children who are 18 years old or younger living in the producer’s 
home. Van Kooten et al. expected a positive relationship between the number of children 
and a leisure related goal. Smith and Capstick found that the number of the children in 
the family had a positive effect on a family related goal. It is expected that this variable 
has a positive effect on Have Time for Other Activities and Have Family Involved in 
Agriculture. 
COUAGENT (beef) = A dummy variable indicating whether the producer has consulted with a 
county agent or other expert in making decisions with respect to the operation in the last 
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year. The variable takes the value of 1 if the producer has consulted with a county agent 
or expert in making decisions over the past year, and 0 if not. The reviewed literature did 
not include this variable in any of the analyses. We hypothesize that the producer who 
consults with a county agent is more-profit oriented and has an interest in conserving 
land. Thus, Maximize Profit and Maintain and Conserve Land are expected to be 
positively affected. 
LCES (dairy) = The number of times that the dairy producer met with Louisiana Cooperative 
Extension Service personnel during 2000. As with COUAGENT, this variable is 
hypothesized to have a positive effect on Maximize Profit and Maintain and Conserve 
Land. 
INCOME (both) = The producer’s annual net household income in dollars. With eight 
categories of income, less than $20,000, $20,000 to $39,999, $40,000 to $59,999, 
$60,000 to $79,999, $80,000 to 499,999, $100,000 to $119,000, $120,000 to $139,999 
and more than $140,000, the variable takes the values 1, 2, 3, 4, 5, 6, 7, and 8, 
respectively. This variable has been used by researchers such as Smith and Capstick, Van 
Kooten et al., and Barnett et al. They found that higher income increases the family’s 
standard of living and provided ample time for activities other than farming. In this study, 
it is hypothesized that INCOME has a positive effect on Have Time for Other Activities.  
PEROFFAR (both) = The percentage of the producer’s income coming from off-farm 
employment. The six categories and their values in the analysis are: 
 If zero percent, then PEROFFAR = 1, 
 If 1 to 20 percent, then PEROFFAR = 2, 
 If 21 to 40 percent, then PEROFFAR = 3, 
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 If 41 to 60 percent, then PEROFFAR = 4, 
 If 61 to 80 percent, then PEROFFAR = 5, and  
 If 81 to 100 percent, then PEROFFAR = 6. 
 In this study,  as the percentage of off-farm income increases, the farmer is assumed to 
allocate less time to farming. Off-farm job can be thought of as a form of diversification. 
Thus, the variable is hypothesized to have a positive effect on Avoid Years of Loss / Low 
profit.   
NETWORTH (both) = The producer’s current net worth, measured in dollars. The six 
categories of net worth are: less than $50,000, $50,000 to $99,999, $100,000 to $199,999, 
$200,000 to $399,999, $400,000 to $799,999 and more than $800,000. the values from 
the lowest to the highest categories in the regression analysis are translated to 1, 2, 3, 4, 5, 
and 6, respectively. As Van Kooten et al. found, this variable is expected to have a 
positive effect on the Increase Net Worth goal. 
DEBTASET (both) = The producer’s debt to asset ratio. The ratio is calculated by dividing the 
producer’s total debt by his total asset value. There are five categories: zero, 1 to 20 
percent, 21 to 40 percent, 41 to 60 percent, and over 60 percent. These values are 
translated to 1, 2, 3, 4, and 5, respectively, for the analysis. Indebted producers must 
make loan payments, regardless of prices. As the ratio increases, the individual’s ability 
to make payments decreases. Thus, producers who have higher debt to asset ratios are 
expected to have greater concern over years of low profit or losses. The variable is 
hypothesized to have a positive effect on Avoid Years of Loss / Low Profit. 
GENERAT (both) = The current producer’s generation on the farm. There are 6 categories. The 
first five categories are from the first to the fifth generations. The sixth category includes 
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the sixth or more generations. The sixth category takes the value of 6, and the value of 
the other categories are their generation level. It is hypothesized that, the longer the farm 
has been operated by the family, the more importance is placed on traditional motivations 
to farm. Thus, as the level of generation increases, the GENERAT variable is expected to 
have a positive effect on Maintain and Conserve Land and Have Family Involved in 
Agriculture. 
BF1DAIR0 (both) = This is a dummy variable that is used to designate a beef cattle producer 
“1” and dairy producer as “0” in the combined analysis.  
 By using the explained independent variables, 7 equations will be estimated in the SUR 
model. Multicollinearity and heteroscedasticity tests will be conducted.  
3.9. Test Statistics 
 
3.9.1. Multicollinearity Analysis 
 
The explanatory variables used in the regression analysis will be tested for 
multicollinearity. Multicollinearity is “an exact or approximate linear relationship among some 
of the regressors” (Kennedy, 1998). As discussed by Gujarati, in the presence of 
multicollinearity: 1) the OLS (ordinary least squares) estimators remain BLUE (best linear 
unbiased estimator), though their variances and covariances are large, making precise estimation 
difficult, 2) the value of coefficients fall in a wide confidence interval, 3) the t-ratios of some 
coefficients tend to indicate statistical insignificance, 4) the overall measure of goodness of fit 
(R2 ) can be very high, and 5) the standard errors and estimators of OLS can be very sensitive to 
any changes in data.   
To detect multicollinearity, three well known methods, the Pearson Correlation 
Coefficient, Variance Inflation Factor (VIF) and Condition Index (CI), will be used.  
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1. Pearson Correlation Coefficient Test: The Pearson Correlation Coefficient is the most 
commonly used procedure to detect multicollinearitry. The coefficient is calculated for each 
pair of independent variables. According to the rule of thumb, if the correlation coefficient 
between two explanatory variables is greater than 0.8 or 0.9,  there is linear association and a 
potentially harmful collinear relationship (Griffiths et al., 1992).  
As indicated by econometricians such as Gujarati, Greene, and Griffiths et. al., in the case 
of three or more variables, this test does not provide complete information about whether 
multicollinearity is problematic. Thus, some other collinearity detection tests should be 
conducted before concluding that multicollinearity is not problematic.   
2. The Variance Inflation Factor (VIF): The VIF is a formal test to detect the multicollinearity 








=  (3.29) 
where 2jR  is the R
2 in the auxiliary regression of the Xj regression on the remaining (k-2) 
regressors. As the value of 2jR increases toward unity, the collinearity of Xj with the other 
regressors increases. The VIF will also increase and, at the point where the 2jR takes the 
value of 1, the value of VIF will be infinite. Typically, the rule of thumb is that VIFs below 
10 do not provide evidence of high  multicollinearity (Gujarati, 1995).  
3. The Condition Index (CI): The CI is another important test statistic in detection of 
collinearity among the explanatory variables. Following Gujarati, with the CI test, the 





CI =   (3.35) 
if the CI is between 10 and 30, then there is evidence of moderate to strong multicollinearity. 
If it exceeds 30, then there is evidence of severe multicollinearity (Gujarati, 1995). On the 
other hand, according to Belsley, Kuh and Welsch, only if the value of conditional index is 
100 or more, can multicollinearity cause substantial variance inflation and affect  the 
regression estimates negatively. 
 3.9.2. Testing for Heteroscedasticity 
 
One of the important assumptions of the classical linear regression model is that the 
variance of each disturbance term ui, conditional on the chosen values of the explanatory 
variables, is some constant number equal to 2 (variance) (Gujarati, 1995). In this case, the error 
terms are homoscedastic. On the other hand, if the condition is violated, (the variance of each 
disturbance term is not equal) then heteroscedasticity is a problem. In the presence of 
heteroscedasticity, the parameter estimates are still consistent, but they are no longer efficient. 
Heteroscedasticity will be tested by using White’s general heteroscedasticity test and the 
Breusch-Pagan/Godfrey test. 
1. White’s General Heteroscedasticity Test: This test does not rely on the normality 
assumption. By using a regression equation and following Gujarati, the test statistic can be 
calculated using the following steps: 
Step 1. For simplicity, let us assume that the regression equation has two explanatory 
variables (Y = f(X2, X3)). First, the equation is calculated with the given data and the 
residuals, ,ˆie  are obtained, where i =1, 2, ….n.  
Step 2.  An auxiliary regression is calculated through the following equation.  
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2ˆ αααααα  (3.36) 
The squared residuals from the logistic regression are regressed on the original 
explanatory variables, their squared values, and the cross products. Then, the R2 is 
obtained. 
Step 3.  The null hypothesis is defined as there is no heteroscedasticity. As shown in 
Equation 3.32, sample size, n, multiplied by R2 obtained from Step 2, asymptotically 
follows the chi-square distribution with degrees of freedom equal to the number of 
regressors (excluding the constant term). 
22 ~
dfysaRn χ⋅  (3.37) 
Step 4. If the chi-square value obtained from Equation 3.32 exceeds the critical value at 
the acceptable level of significance, then heteroscedasticity is present. Otherwise, there is 
no strong evidence of heteroscedasticity. Thus, it is assumed that 
.065432 ===== ααααα  
2. Breusch-Pagan-Godfrey test: The Breusch-Pagan/Godfrey test can be conducted following 
Judge et al, and Gujarati through the following steps. 
Step 1.  The residuals nuuu ˆ....,ˆ,ˆ 21  can be obtained by estimation of a regression equation. 
Step 2.  The maximum likelihood (ML) estimation of the equation’s variance ( 2σ ) can be 
obtained through equation (3.33). 
∑= nui /ˆ~ 22σ  (3.38) 





up =    (3.39) 
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Step 4.  In this step, the Pi obtained from Equation 3.39 is regressed on some or all 
independent variables.  
imimii vZZp ++++= ααα 221  (3.40) 
where vi is the residual. 





ESS=Θ  (3.41) 
If ei is assumed to be distributed normally, and has the property of homoscedasticity as 




−Θ mysa χ  (3.42) 
That is, Θ follows the chi-square distribution with (m-1) degrees of freedom. If the 
computed Θ exceeds the critical value of 2χ at the 5 percent significance level, the null 
hypothesis of homoscedasticity can be rejected, which provides evidence that 
heteroscedasticity is present in the equation. 
3.10. The Selection and Discussion of Explanatory Variables for Each Equation 
 
 By reviewing the literature related to goal studies, discussion with experts, and pre-
testing with producers, the variables to be used in analysis were selected. The summation of the 
weight of seven goals for each individual is normalized to 1 for the regression analysis. Thus, as 
the utility level (weight) of one goal increases, the level of at least one of the others must 
decrease.  
By taking the weight of each goal as an independent variable, and by reviewing the 
related economic theories, the most important explanatory variables were chosen and used in the 
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regression equation. The explanatory variables determined to be important for each equation 
were very close to the variables selected by the stepwise procedure. That is why, a used by 
researchers such as Smith and Capstick, Kliebenstein et al., and Van Kooten et al., the stepwise 
procedure was found to be a useful procedure to choose the explanatory variables for each 
regression equation.  
The stepwise procedure first evaluates each explanatory variable’s significance in an 
equation, and then constructs the model by adding or deleting the variables sequentially. The best 
explanatory variable is chosen first, then the second best, third best and so on (Greene, 1997).  
In the stepwise procedure, the forward selection or backward elimination options may be 
used in the selection of the variables. Forward selection starts with an empty model, and the 
variable with the smallest P-value is added to the model. The steps are continued until the last 
significant variable has been added to the model. On the other hand, backward elimination starts 
with all of the explanatory variables in the model. The variable with the largest P-value is first 
dropped from the model. The steps continue until all insignificant variables are dropped from the 
model.  
In this study, the stepwise logistic regression will combine both the forward and 
backward procedures. Starting from the first step, the most significant variable with the smallest 
P value is added to the model. Throughout the steps, variables are removed from the model if 
they become insignificant as the other significant variables are added to the equation. The 






3.11. Data Collection 
 
In this study, elicited goal hierarchies of producers are collected via mail survey.  The 
mail survey was conducted through the Department of Agricultural Economics and Agribusiness 
at Louisiana State University. In a mail survey, it is important to get a good response rate from 
producers. Thus, Dillman’s Total Design Method (TDM) (1991) was followed. The 
questionnaires for both beef cattle and dairy producers are found in Appendix A. 
Though we are aware of no studies in which goal hierarchies have been elicited via mail 
survey, it was important for this study to elicit preferences that represent the Louisiana 
populations of beef and dairy producers. To efficiently do this, mail survey was among the 
feasible methods. Discussion of the possibility of using a mail survey with Van Kooten as well 
as consideration of mail survey studies that are of similar difficulty (such as conjoint analysis) 
led to the use of the mail survey technique for this study. Substantial pilot testing of the survey 
occurred prior to its distribution to producers to ensure that respondents understood the 
questions. 
3.11.1. Survey Sample 
 
The population for the survey was Louisiana beef cattle and dairy producers. The total 
number of beef cattle producers in Louisiana is 13,100. By using Louisiana Agricultural 
Statistics, United States Department of Agriculture (USDA), National Agricultural Statistics 
Service, 1,472 producers were randomly selected from four categories. Each category constituted 
25 percent of the selected sample. The categories of the number of animals per producer were 0-
19, 20-49, 50-99 and more than 100. The entire population (428) of Louisiana dairy producers 




3.11.2. Survey Administration 
 
Dillman’s methods were used to design and administer the survey. In this research, the 
required data for both beef cattle and dairy producers were collected using two surveys. The beef 
cattle survey was eight pages and was designed to collect data for this research as well as for 
annual cost and returns estimates. The dairy survey was prepared to collect the data for this study 
and another study regarding the adoption of Best Management Practices (BMP) in the Louisiana 
dairy industry. Because data were collected for two different research projects, the number of 
pages (12) was more than the beef cattle producers’ survey. To increase the response rate on the 
longer dairy survey, $10 was offered to the dairy producers who filled out and returned the 
survey. 
The first mailing to the beef cattle and dairy producers included a questionnaire, a 
postage-paid return envelope, and a letter identifying the purpose of the survey and the proposed 
application of the data collected (Appendix A). In addition, to make the payment to those who 
responded, the dairy mailing included a paper slip asking for the producer’s first and last name, 
and social security number. The second mailing, distributed approximately two weeks after the 
first mailing, sent a postcard to all those in the sample, thanking the responders and reminding 
those who had not responded of the study. The third mailing, mailed approximately four weeks 
after the first, was directed to those who had not responded to the survey. The surveys included a 
letter, another copy of the original survey, and an additional postage-paid return envelope. Since 
the return rate of the first dairy mailing was lower than expected, a short sentence was written in 
blue ink to encourage the producers to respond. 
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CHAPTER 4. RESULTS AND DISCUSSION 
 
 4.1. Return Rate and the Statistics of the Survey for Beef Cattle Producers 
 
For the beef cattle producers, of the 1,472 surveys mailed, 95 surveys were considered 
undeliverable due to a change in address, death, or the farmer being out of business. Thus, the 
sample size for beef cattle producers was reduced to 1,377. Of the 1,377 surveys mailed and 
delivered to producers, 495 were returned. The overall total response rate of the sample was 36.0 
percent. Because of missing data, 28 surveys were unusable and the analysis was conducted with 
467 surveys. The following discussion provides descriptive statistics of the surveyed group. 
Descriptive statistics are given in Table 4.1.   
The average number of animals, including beef cows and calving heifers, bulls, 
replacement heifers, calves, stockers and feeders, was 165, with a high of 3,550 and a low of 
three. Of the respondents, 13, 20, 21, and 46 percent were from producers who had 1-19, 20-49, 
50-99 and over 100 animals, respectively. Thus, the larger producers were the most likely to 
respond. Of the beef cows, an average of 19 percent were purebred. The average calving rate for 
a typical year was 87 percent with a high of 100 percent and a low of 30 percent. The average, 
standard deviation, and maximum and minimum weaning weight of the calves sold in year 2000 
were  459, 94, 840, and 200, respectively. Sixty-six percent of the producers utilized a rotational 
grazing system in their cattle operation. Forty-four percent of the producers used a marketing 
option other than the auction barn, such as video auction, on-farm buyer, retained ownership, and 
others. 
Twenty-three percent of the respondents did not produce any other enterprise, 44 percent 
produced one other enterprise, 20 percent produced two other enterprises, and 13 percent 
produced three or more enterprises besides the beef cattle enterprise. The mean, standard  
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Table 4.1. Data Definitions and Descriptive Statistics For Beef Cattle Producers.  
            
Variables Units Mean Std Dev Minimum Maximum 
ANIMALS Number 165.18 274.14 3.00 3550.00 
PUREBRED % 0.19 0.33 0.00 1.00 
CALTYPYR % 0.87 0.10 0.30 1.00 
WEANING lbs. 459.28 94.10 200.00 840.00 
ROTGRAZ (yes=1) 0 – 1 0.66 0.47 0.00 1.00 
MARKET (Auction=0) 0 – 1 0.44 0.50 0.00 1.00 
PRODUCTS Number 1.28 1.08 0.00 6.00 
ACRES Number 551.85 1405.00 4.00 20000.00 
PERACROW % 0.64 0.39 0.00 1.00 
KIDSTAOV(yes=1) 0 – 1 0.32 0.47 0.00 1.00 
BUSINESS (Sole Prop. = 1) 0 – 1 0.71 0.45 0.00 1.00 
MEMBER (Yes = 1) 0 – 1 0.17 0.37 0.00 1.00 
RISKATT (Take Risk = 1) 0 – 1 0.35 0.48 0.00 1.00 
LENDER (Very Imp. = 3) 0 - 1 - 2 - 3 2.05 1.06 0.00 3.00 
OTHBEEF (Very Imp. = 3) 0 - 1 - 2 - 3 2.25 0.80 0.00 3.00 
REGULAT(Very Imp. = 3) 0 - 1 - 2 - 3 2.04 0.91 0.00 3.00 
SEX (Male =1) 0-1 0.93 0.26 0.00 1.00 
AGE Years 58.03 12.26 28.00 95.00 
EDUCAT Level 2.88 1.35 1.00 6.00 
KIDS Number 0.53 1.02 0.00 5.00 
COUAGENT(Yes = 1) 0 – 1 0.50 0.50 0.00 1.00 
INCOME (Levels) 0 to 8 3.97 2.03 1.00 8.00 
PEROFFAR (Levels) 0 to 6 4.10 1.92 1.00 6.00 
NETWORTH (Levels) 0 to 6 4.07 1.50 1.00 6.00 
DEBTASET (Levels) 0 to 5 1.95 0.96 1.00 5.00 
GENERAT Number 1.95 1.12 1.00 6.00 
ENVATTI Value 3.17 0.64 1.00 5.00 
            
 
deviation, minimum and maximum number of acres on the farm were 552, 1,405, four, 
and 20,000, respectively. The average percentage of the land owned by producers was 64. 
Thirty-two percent of producers were expecting that their business would be taken over by a 
family member upon their retirement. Seventy-one percent of producers had a sole proprietorship 
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business arrangement and 17 percent held membership in a beef cattle marketing alliance or 
cooperative. 
Most of the respondents indicated that they tend to avoid risk in their investment 
decisions. The percentage of risk averse respondents was 65. Twenty-one percent of the 
producers indicated they neither seeked nor avoided risk in their investment decisions. Fourteen 
percent of the respondents tended to take a substantial level of risk in their investment decisions. 
The importance placed on relationships with lending institutions, other beef cattle 
producers throughout Louisiana, and regulatory agencies ranged from 0 to 3, with zero being 
“not important at all” and 3 being “very important.” With average values of 2.05, 2.25, and 2.04, 
respectively, relationships with lending institutions, other beef cattle producers and regulatory 
agencies were slightly important. 
The respondents of the survey were mostly male: 93 percent. The age of the producers 
ranged from 28 to 95 years. The average age was 58. The education level of the respondents 
ranged from “not a high school graduate” to “college doctoral degree.” Eight, 49, nine, 20, eight 
and six percent of the producers were not a high school graduate, a high school graduate, held a 
technical or college associate’s degree, held a college bachelor’s degree, held a college master’s 
degree and held a college doctoral degree, respectively. 
Seventy-three percent of the respondents did not have any children 18 years old or 
younger living in the home. Eleven percent had one, nine percent had two, and seven percent of 
the respondents had three or more children living in the household. 
Fifty percent of the respondents indicated that they had consulted with a county agent or 
other expert in the past year in making decisions with respect to beef cattle operation. 
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The annual household net income of the producers was categorized as: <$20,000, 
$20,000 to $39,999, $40,000 to $59,999, $60,000 to 79,999, $80,000 to $99,999, $100,000 to 
$119,999, $120,000 to $139,999 and $140,000. The percentages of the producers in each 
category were seven, 20, 22, 19, ten, eight, three, and eleven, respectively. 
  Of the respondents, 57 percent had an off-farm job. Overall, the percentages of income of 
the producers coming from their off-farm jobs were categorized as zero, one to 20 percent, 21 to 
40 percent, 41 to 60 percent, 61 to 80 percent, and 81 to 100 percent. The percentages of the 
producers falling in each of the categories were 19, eight, seven, twelve, 19, and 35, respectively. 
The net worth of the beef producers was categorized as less than $50,000, $50,000 to 
$99,999, $100,000 to $199,999, $200,000 to $399,999, $400,000 to $799,999 and $800,000. Of 
the respondents, five, eleven, 22, 22, 16, and 24 percent fell in these six categories, respectively. 
Debt to asset ratio was another important variable in the analysis, calculated by dividing 
the total amount of the producer’s debt by the total amount of his assets. The ratio was 
categorized as zero, one to 20, 21 to 40, 41 to 60, and >60 percent. The percentages of 
respondents falling in each category were 36, 42, 14, five, and two, respectively. 
Another type of information collected was the current generation of the farm operator. Of 
the respondents, 46 percent were in the first, 28 percent were in the second, 17 percent were in 
the third, and nine percent were in the  fourth or higher generation. 
The producer’s environmental attitude ranged from 1 to 5 with 1 being more “anti-
environmentalist,” and 5 being more “environmentalist.” The average value was 3.17, which was 





4.2. Return Rate and the Statistics of the Survey for Dairy Producers 
 
Of the 428 dairy surveys mailed, five surveys were considered undeliverable, due to 
being out of business, making the final sample size 423. Of the 423 surveys, 130 were returned, 
for an overall return rate of 31 percent. 
The average number of cows was 134, with a high of 600 and a low of 20. The average 
number of pounds of milk produced per cow was 14,953, with a high of 22,800 and a low of 
8,000 pounds. Ninety-three percent of the operations were pasture-based. 
  Twelve percent of the respondents did not produce any other enterprise, 48 percent 
produced one other enterprise, 18 percent produced 2 other enterprises, and 22 percent produced 
three or more enterprises besides the dairy enterprise. The mean, standard deviation, minimum 
and maximum acres of land used in the analysis were 330, 312, 40, and 2,400 acres, respectively. 
The average percentage of the land owned by producers was 65. Twenty-four percent of 
producers were expecting that their business would be taken over by a family member upon their 
retirement. Sixty percent of producers were sole proprietors. Eighty-four percent held 
membership in a Dairy (Milk) Cooperative, and 73 percent were members of the Dairy Herd 
Improvement Association.   
Most of the respondents indicated that they tend to avoid risk in their investment 
decisions. The percentage of risk averse respondents was 74. Eighteen percent of the producers 
indicated they neither seeked nor avoided risk in their investment decisions. Eight percent of the 
respondents tended to take on substantial levels of risk in their investment decisions. 
The importance placed on producers’ relationships with lending institutions, other dairy 
producers throughout Louisiana, and regulatory agencies ranged from 0 to 3, with zero being 
“not important at all” and 3 being “very important.” With average values of 2.57, 2.41, and 2.38, 
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respectively, relationships with lending institutions, other dairy producers and regulatory 
agencies were rated between slightly important and very important. 
 
Table 4.2. Data Definitions and Descriptive Statistics For Dairy Producers. 
Variables Units Mean Std. Dev. Minimum Maximum 
COWS Number 134.25 91.60 20.00 600.00 
MILKLB Lbs 14953.00 2281.00 8100.00 22800.00 
PASTURE (Yes = 1) 0-1 0.93 0.25 0.00 1.00 
PRODUCTS Number 1.56 1.11 0.00 5.00 
ACRES Number 330.37 311.83 40.00 2400.00 
PERACROW % 0.65 0.33 0.00 1.00 
RISKATT (Take risk =1) 0 – 1 0.26 0.44 0.00 1.00 
LENDER (Very Imp. = 3) 0 - 1 - 2 - 3 2.57 0.63 0.00 3.00 
OTHDAIRY(Very Imp.=3)  0 - 1 - 2 - 3 2.41 0.70 0.00 3.00 
REGULAT (Very Imp.= 3) 0 - 1 - 2 - 3 2.38 0.77 0.00 3.00 
SEX (Male = 1) 0 – 1 0.90 0.30 0.00 1.00 
AGE Years 50.62 11.40 26.00 78.00 
EDUCAT  Level 2.52 1.07 1.00 5.00 
KIDS Number 0.76 1.15 0.00 5.00 
KIDSTAOV (Yes = 1) 0 – 1 0.24 0.43 0.00 1.00 
BUSINESS (Sole Prop.=1) 0 – 1 0.60 0.49 0.00 1.00 
COOPDAIR (Yes = 1) 0 – 1 0.84 0.37 0.00 1.00 
INCOME (Level) 0 – 8 3.65 3.65 1.00 8.00 
PEROFFAR (Level) 0 to 6 2.11 1.46 1.00 6.00 
NETWORTH (Level) 0 to 6 4.21 4.21 1.00 6.00 
DEBTASET (Level) 0 to 6 2.55 2.55 1.00 5.00 
GENERAT Number 2.09 1.04 1.00 6.00 
LCES (Yes=1)  0 – 1 0.73 0.45 0.00 1.00 
DHIA (Yes = 1) 0 – 1 0.48 0.48 0.00 1.00 
ENVATTI Value 3.21 3.21 1.53 4.53 
            
 
The respondents of the survey were mostly male: 90 percent. The age of the producers 
ranged from 26 to 78 years. The average age was 51. The education level of the respondents 
ranged from “not a high school graduate” to “college masters degree.” Ten, 57, eight, 20, and 
five percent of the producers were not a high school graduate, a high school graduate, held a 
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technical or college associate’s degree, held a college bachelor’s degree, and held a college 
master’s degree, respectively. 
Sixty-one percent of the respondents did not have any children 18 years old or younger 
living in the home. Sixteen percent had one, 13 percent had two, and 10 percent of the 
respondents had three or more children living in the household. 
Seventy-three percent of the respondents indicated that they had consulted with Louisiana 
Cooperative Extension Service personnel within the past year in making decisions with respect 
to the dairy operation. 
The annual household net income of the producers was categorized as: less than $20,000, 
$20,000 to $39,999, $40,000 to $59,999, $60,000 to 79,999, $80,000 to $99,999, $100,000 to 
$119,999, $120,000 to $139,999 and over $140,000. The percentage of the producers for each 
category was eleven, 22, 31, eleven, five, four, three, and 13, respectively. 
  Of the respondents, 21 percent had an off-farm job. The percentages of income of the 
producers coming from their off-farm jobs were categorized as zero, one to 20 percent, 21 to 40 
percent, 41 to 60 percent, 61 to 80 percent, and 81 to 100 percent. The percentages of the 
producers falling in each of the categories were 51, 18, twelve, ten, four, and five, respectively. 
The net worth of the beef producers was categorized as <$50,000, $50,000 to $99,999, 
$100,000 to $199,999, $200,000 to $399,999, $400,000 to $799,999 and $800,000. Of the 
respondents, two, seven, 16, 31, 30, and 14 percent fell in these six categories, respectively. 
Debt to asset ratio was another important variable in the analysis, calculated by dividing 
the total amount of the producer’s debt by the total amount of his/her assets. The ratio was 
categorized as zero, 1 to 20, 21 to 40, 41 to 60, and >60 percent. The percentages of respondents 
falling in each category were 19, 34, 25, 16, and six, respectively. 
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Other information collected was about the current generation on the farm. Of the 
respondents, 31 percent were in the first, 40 percent were in the second, 21 percent were in the 
third, and eight percent were in the fourth or higher generation. 
The producer’s environmental attitude ranged from 1 to 5 with 1 being more “anti-
environmentalist,” and 5 being more “environmentalist.” The average value was 3.21, which was 
slightly more environmentalist. 
4.3. The Fuzzy Pair-Wise and Simple Ranking Goal Weights for the Beef Cattle Producers 
 
According to USDA, NASS statistics for 2000, there were 13,100 beef cattle producers in 
Louisiana. For this study, the population was divided into four categories, depending on the 
number of animals on the farm. The categories included producers who had 1-19, 20-49, 50-99, 
and over 100 animals. NASS indicates that the population included 6600, 4200, 1200, and 1100 
producers in the first, second, third, and fourth categories, respectively. By taking 25 percent 
from each category, a sample of 1,472 producers was randomly selected. This allowed us to 
avoid having the vast majority of producers from the 1-19 head category. Thus, the goal weights 
will be provided by category, as well as overall. 
Abbreviations for the goals are used in the tables. Abbreviations ending with “FUZZ” 
indicate the goal as elicited by the fuzzy pair-wise comparison method. Abbreviations ending 
with “RANK” indicate the goal as elicited by the simple ranking procedure. Abbreviations 
beginning with “CONS,” “LEIS,” “RISK,” “FAMI,” “PROF,” “NWOR,” and “SIZE” indicate 
the goals Maintain and Conserve Land, Have Time for Other Activities, Avoid Years of Loss / 
Low Profit, Have Family Involved in Agriculture, Maximize Profit, Increase Net Worth, and 
Increase Farm Size, respectively. 
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1 – 19 Animal Category: Thirteen percent of the producers fell into the 1 to 19 animal category. 
As can be seen from Table 4.3, with a fuzzy pair-wise weight of 0.54, the goal “Maintain and 
Conserve Land” was selected as the most important goal.  “Have Time for Other Activities” 
(leisure) was the second most important, and the least important goal was “Increase Farm Size.” 
Using the simple ranking procedure, Maintain and Conserve Land was also the most important 
goal and Increase Farm Size was the least important goal. Avoid Years of Loss / Low Profit was 
the third most important goal using both procedures. Otherwise, there were differences in the 
rankings. 
With 6 degrees of freedom and the 	
	, the critical value of F is 22.46. 
Since the values of 55 and 73 for the Friedman test for both the fuzzy pair-wise and simple 
ranking procedures, respectively, are greater than 22.46, the null hypothesis can be easily 
rejected.  For both the fuzzy pair-wise and simple ranking procedures, one can conclude that 
some goals are preferred over others. On the other hand, the values of Kendall’s W are 0.16 and 
0.21 for the fuzzy pair-wise and simple ranking procedures, respectively. The low values of W 
show that the agreement between individuals in the goal rankings is between very weak and 
weak agreement. 
 For the distance matrix, out of 57 the blocks 25 which had ties were deleted. The blocks 
which had exact ordinal ranking was taken into consideration. According to the methodology 
suggested by Cook and Seiford (1978), the minimum distance value of ranks was 444, and the 
first, second, third, fourth, fifth, sixth, and seventh important goals were Maximize Profit, 
Maintain and Conserve Land, Increase Net Worth, Avoid Years of Loss / Low Profit, Have 
Family Involved in Agriculture, Have Time for Other Activities, and Increase Farm Size, 
respectively. According to the distance matrix, unlike the fuzzy pair-wise and simple ranking 
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methods, Maintain and Conserve Land is the second important goal and the producers are giving 
more weight to the Maximize Profit goal. 
20 – 49 Animals Category: Twenty percent of the observations were from this category. In this 
category, with a fuzzy pair-wise weight of 0.56 and simple ranking value of 5.57, “Maintain and 
Conserve Land” was chosen as the most important goal using both procedures. The goal, 
“Increase Farm Size” was again the least important goal using both procedures. On the other 
hand, the goals Maximize Profit and Avoid Years of Loss / Low Profit were in the second and 
third levels of importance, depending upon procedure. Otherwise, all goals were in the same 
relative ranking with both procedures. For this category, a lower percentage of the producers’ 
income came from off farm employment than with the 1 to 19 category. This likely partially 
explains why Maximize Profit and Avoid Years of Loss / Low Profit became more important 
than with the 1-19 category. 
For the category of 20-49 animals, the Friedman’s test values of 94 and 142 are greater 
than the critical value F = 22.46 at 6  
	 	
rejected, and for both fuzzy pair-wise and simple ranking procedures, some goals are more 
important than others. On the other hand, with values of 0.16 and 0.25, Kendall’s W for fuzzy 
pair-wise and simple ranking show that the agreement between the individuals in ranking the 
goals falls between very weak and weak agreement. 
For this category, out of 95 blocks, 33 were deleted because of ties. From the distance 
matrix, the minimum distance value of ranks was 872, and the goals in order of importance were 
Maintain and Conserve Land, Have Family Involved in Agriculture, Increase Farm Size, Avoid 























































































































































































































































































































































































































































































































































































































































































































































































































































































































50 – 99 Animal Category: Twenty one percent of the observations were from this category. In 
this category of the producers, again Maintain and Conserve Land was the most important and 
Increase Farm Size was the least important. The interesting result is that Maximize Profit became 
the second most important goal for both procedures. Having a lower percentage of income 
coming from an off farm job, the producers of this category are likely placing more emphasis on 
the business aspects of the operation. The results of the fuzzy pair-wise comparison are 
consistent with the simple ranking procedure in the case of the hierarchical importance of the 
goals. All goals were in the same relative ranking with both procedures.  
For this category, the Friedman test values of 110 and 187 for the fuzzy pair-wise and 





-wise and simple 
ranking procedures, some goals are preferred over the others. On the other hand, with the value 
of 0.19 and 0.31, Kendall’s W for fuzzy pair-wise and simple ranking show that the agreement 
between individuals in ranking the goals is between very weak and weak agreement.    
Out of 99 blocks 40 were deleted because of ties. For the distance matrix, the minimum 
distance value of ranks was 814, and the goals in order of importance were Maintain and 
Conserve Land, Maximize Profit, Have Family Involved in Agriculture, Increase Net Worth, 
Avoid Years of Loss / Low Profit, Have Time for Other Activities, and Increase Farm Size, 
respectively.  
100 Animals and Above Category: Forty six percent of the observations were from this 
category. In this category, with a value of 0.53, Avoid Years of Loss / Low Profit was the most 
important goal for the fuzzy analysis. The least important goal once again was Increase Farm 
Size. Beef cattle production is an important source of income. In this category, with a lower 
 
 75 
percentage of income coming from off farm employment, the producers are getting more income 
from the beef cattle operation. Since the size of the operation is large, the producers are expected 
to devote a relatively large amount of time to beef production. As a result, they have less time for 
leisure. According to the simple ranking procedure, the Maintain and Conserve Land remained 
the most important goal. Only two goals kept the same ranking using both procedures. 
For the over 100 animals group, the values of 209 and 284 for the fuzzy pair-wise and 
simple ranking procedures, respectively are greater than F = 22.46 at 6 degrees of freedom and 
 	  	
 	 	 
-wise and simple ranking 
procedures, some goals are preferred over the others. On the other hand, with the value of 0.16 
and 0.22, Kendall’s W for fuzzy pair-wise and simple ranking show that the agreement between 
the individuals in ranking the goals is between very weak and weak agreement.   
Out of 216, 90 blocks were deleted because of ties. For the distance matrix, the minimum 
distance value of ranks was 1807, and the first through seventh important goals were Maximize 
Profit, Maintain and Conserve Land, Have Family Involved in Agriculture, Avoid Years of Loss 
/ Low Profit, Increase Net Worth, Have Time for other Activities, Maximize profit, and Increase 
Farm Size, respectively.  
In order to determine the goal structure for the entire population of cattle producers, the 











   (4.1) 
where m is the number of size categories, ni is the number of producers in size category i, N is the 
number of producers in the total population, and wi is the average weight of the goal for size 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The weighted statistics for both the fuzzy pair-wise and simple ranking were fairly 
consistent with one another and are given in Table 4.7. The overall means for the fuzzy pair-wise 
comparison procedure show that the most important first and second goals for the entire 
population of beef cattle producers in Louisiana were Maintain and Conserve Land and Avoid 
Years of Loss / Low Profit. For the third importance level, Maximize Profit and Have Time for 
Other Activities competed with one another. Increase Net Worth, Have Family Involved in 
Agriculture and Increase Farm Size were in the fifth, sixth and seventh most important levels, 
respectively.  
According to the overall means of the simple ranking procedure, the first, sixth and 
seventh ranked goals were the same as in the fuzzy pair-wise comparison procedure. On the 
other hand, Maximize Profit, Avoid Years of Loss / Low Profit, Increase Net Worth, and Have 
Time for Other Activities were in the second, third, fourth and fifth importance levels, 
respectively. 
4.4. The Fuzzy Pair Wise and Simple Ranking Goal Weights for the Dairy Producers 
 
Unlike the beef cattle producers, the entire population of dairy producers was surveyed. 
Thus, the analysis of the goal scores was conducted for the entire population. As expected, dairy 
producers were more concerned with financial goals. Avoid Years of Loss / Low Profit was 
slightly more important than Maximize Profit in the fuzzy procedure. On the other hand, for the 
simple ranking procedure, Maximize Profit was the most important goal, and the second most 
important goal was Avoid Years of Loss / Low Profit. The third and fourth most important goals 
for the fuzzy procedure were Increase Net Worth and Maintain and Conserve Land. For the 
simple ranking, Maintain and Conserve Land was the third and Increase Net Worth was the 
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fourth most important goal. The degree of importance of the other goals was the same for the 
both procedures. Dairy producers gave the least importance to the Increase Farm Size goal.  
 There are some differences in the goal orders of the beef cattle and dairy producers. First of all, 
as expected, the dairy producers were more profit oriented. This may be partially because the 
business was a primary source of their income. While most of the beef cattle respondents (57 
percent) had an off farm job, only 21 percent of dairy producers had an off farm job. Maintain 
and Conserve Land was ranked substantially lower for dairy producers. 
For the dairy producers, the values of 224 and 259 for fuzzy pair-wise and simple 
ranking, respectively are greater than F = 22.46 at 6   	 
 

value. The null hypothesis is rejected, and for both fuzzy pair-wise and simple ranking 
procedures, some goals are preferred over the others. On the other hand, with the values of 0.29 
and 0.33, Kendall’s W for fuzzy pair-wise and simple ranking show that the agreement between 
the individuals in rankings the goals is between very weak and weak agreement For dairy 
producers, out of 130, 48 blocks were deleted because of ties. For the distance matrix, the 
minimum distance value of ranks was 1320, and the first through seventh most important goals 
were Maintain and Conserve Land, Avoid Years of Loss / Low Profit, Increase Net Worth, Have 
Family Involved in Agriculture, Maximize Profit, Have Time for Other Activities, and Increase 
Farm Size, respectively. Most likely, because the blocks which included ties were deleted, the 
distance function with the remaining blocks provides a different ranking of the goals differently 










































































































































































































































































































































































































































4.5. Fuzzy Pair-Wise Goal Weights by Categories for Beef Cattle Producers 
 
To examine the subject of goal weights in more detail, Table 4.9 gives the score of the 
goals according to some selected important categories, such as age, education level, income, 
environmental attitude, and others. 
Through casual examination of Table 4.9 with respect to the fuzzy pair-wise comparison, 
one sees that the categorical goal hierarchies are close to the overall structure, with a few 
exceptions. For example, Maintain and Conserve Land was generally the most important goal for 
all beef cattle producers with the exception of two situations. The producers whose ages fall 
between 0 and 39 were more profit-oriented and less conservation oriented. This result is 
consistent with Van Kooten et al., in that there was a negative relationship between age and 
profit orientation. On the other hand, the categories of producers who had less than 40 percent 
and more than 60 percent of income coming from an off-farm job, ranked Maintain and 
Conserve Land as number one. 
The goals Maximize Profit and Avoid Years of Loss / Low Profit compete with one 
another for being in the second most important level. For the farmer who held an doctoral  
degree, Maximize Profit was one of the least important goals. A possible reason for that is off-
farm employment. 
Have Family Involved in Agriculture was ranked as the third most important goal for the 
farmers who had less than a high school degree. The categorical importance levels of the other 
goals were similar to the overall. Increase Farm Size was the least favorable goal for all 
categories. Have Time for Other Activities, Increase Farm Size and Have Family Involved in 
Agriculture were less favorable goals and were consistent with the findings of other researchers 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4.6. Fuzzy Pair-Wise Goal Weight by Categories for Dairy Producers 
 
In this section, goal structure is analyzed by the same categories as in Table 4.10. By examining 
the categorical structure of the goals, one can see that dairy producers were more profit oriented. 
Generally, Maintain and Conserve Land was the fourth most important goal for all categories 
with the exception of two cases. The goal was ranked as the most important for the age category 
of seventy years old or older, and for the annual net household income category of $120,000 to 
$139,999. Maximize Profit and Avoid Years of Loss / Low Profit goals competed with one 
another for the first and second ranked goals in almost all categories. Increase Net Worth was 
generally the third most important goal, but sometimes competed with Maximize Profit and 
Avoid Years of Loss / Low Profit. Have Time for Other Activities, Have Family Involved in 
Agriculture and Increase Farm Size were generally ranked fifth, sixth, and seventh, respectively. 
For the producers whose annual household net income fell between $100,000 and $119,999, 
Have Time for Other Activities was the second important goal. 
4.7. Testing for Consistency Between the Fuzzy Pair-Wise Comparison and the Simple 
Ranking Methods for Beef Cattle Producers  
 
In order to check for consistency between the results of the simple ranking and fuzzy 
pair-wise comparison goal scoring methods for the beef cattle producers, the Spearman Rank 
Correlation (SRC) coefficient was used. The results are given in Table 4.11.  
For the SRC, first, the goal scores in the fuzzy pair-wise procedure were transformed to 
rankings by giving the value of 7 to the most important goal and 1 to the least important one, and 
the others, respectively. For the simple ranking, unlike the survey located in Appendix A, instead 
of the value of 1, the most important goal was given the value of 7, and the least important one 
was given the value of 1, and others, respectively. Then, the difference between the fuzzy pair-
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































other. The SRC test was used to check whether there was rank order correlation between the 
fuzzy pair-wise and simple ranking procedures. The null and alternative hypotheses were: 
H0 : There is no association; i.e., the fuzzy pair-wise comparison and simple ranking 
procedures provide different goal rankings. 
H1 : Association exists. The procedures provide the same rankings. 
Since there were seven goals, the n-1 degrees of freedom was 6. The critical value of the 
SRC at the 10 percent level is 0.57. The values of the SRC for 29 percent of the beef cattle 
producers were lower than 0.57. Thus, their goal scoring with the fuzzy pair-wise and simple 
ranking procedures were not consistent. Twelve percent of the producers had SRC values 
between 0.57 and 0.70, which were significant at the 10 percent level. The SRC values for 49 
percent of the producers were between 0.70 and 0.99, which were significant at the 5 percent 
level. The rankings of goals using the  fuzzy pair-wise and simple ranking procedures were 
exactly the same for 10 percent of the beef cattle producers. 
 4.8. Testing for Consistency Between the Fuzzy Pair-Wise Comparison and Simple 
Ranking Methods for Dairy Producers 
 
The same SRC procedure was used for dairy producers as beef producers.  Results are 
given in Table 4.12. The SRC values for 33 percent of the dairy producers were lower than 0.57. 
Thus, there was not sufficient evidence to reject the null hypothesis that the goal scoring in the 
fuzzy pair-wise and simple ranking procedures was consistent. Thirteen percent of producers had 
SRC values between 0.57 and 0.70, which were significant at the 10 percent level. The 
coefficient values for 47 percent of the producers were between 0.70 and 0.99, which was 
significant at the 5 percent level. The ranking of goals in the fuzzy pair-wise and simple ranking 




Table 4.11. Spearman Rank Correlation Test Statistics for Consistency of the Goal 
Scores in the Fuzzy Pair-Wise and Simple Ranking Procedures for Beef 
Cattle Producers. 
Percentage Spearman Coefficient Consistency 
29  <0.57 Not Consistent 
12  0.57 to 0.70 Consistent at 10% 
49  0.71 to 0.990 Consistent at 5% 
10  =1.00 Exactly consistent 
   
 
Overall, the goal rankings were not consistent at the 10 percent level for 33 percent of 
producers, and were exactly consistent for only nine percent of the producers. These results 
provide evidence that the two procedures cannot be used interchangeably to elicit goal 
hierarchies. 
 
Table 4.12. Spearman Rank Correlation Test Statistics for Consistency of the Goal Scores 
in the Fuzzy Pair-Wise and Simple Ranking Procedures for Dairy Producers. 
Percentage Spearman Coefficient Consistency 
33 <0.57 Not Consistent 
13  0.57 to 0.70 Consistent at 10% 
47   0.71 to 0.990 Consistent at 5% 
7  =1.00 Exactly consistent 
   
 
 
4.9. Determining the Effect of Exogenous Variables on Goal Hierarchy 
 
4.9.1. Results of the Multicollinearity Test for Beef Cattle Producers 
 
There were 27 explanatory variables hypothesized to have an effect on the goal structures 
of beef cattle producers. Because of the possibility of collinearity between  the variables, 
multicollinearity tests were conducted on the data. First, to check the correlation between each 
pair, the Pearson Correlation Coefficient was used. The results are presented in Table 4.13. 
According to the rule of thumb, 0.80 is the critical value for the collinearity between variables. If 
the value of the correlation coefficient is 0.80 or greater, then there will be a serious 
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multicollinearity problem. As can be seen from the table, none of the coefficients had a value of 
0.80 or greater. The highest value of a correlation coefficient was between ANIMALS and 
ACRES: 0.75. This suggests that the farmer who has more land most likely has more animals. 
Another high correlation coefficient was between INCOME and NETWORTH: 0.63. This is 
reasonable, considering that higher incomes typically lead to higher net worth. The correlation 
coefficient between REGULAT and OTHBEEF was 0.53. This means that the importance levels 
of relationship with regulatory agencies and other beef producers throughout Louisiana were 
associated with one another. With a correlation coefficient of -0.49, there was a negative 
correlation between the age of the producer and the number of the children 18 years old or 
younger living in the household. It is clear that as the age of the producer increases, the age of 
the children is likely to increase as well. 
As indicated by Gujarati, in the case of 3 or more variables, the Pearson Correlation Coefficient 
is not a precise indicator of multicollinearity. Even if the value of the coefficient is low, 
multicollinearity might be present. Two additional appropriate tests for multicollinearity are the 
Variance Inflation Factor (VIF) and the Condition Index. The results of these tests are given in 
Tables 4.14a and 4.14b. According to the VIFs, with coefficient values of 2.69 and 2.53, 
ANIMALS and ACRES had the largest values. As discussed by Gujarati, multicollinearity can 
be a serious problem if there are 3 or more collinear variables. In this case, since there are only 
two collinear variables, and their VIF values are less than 10, there is no evidence to suggest that 
multicollinearity is a serious problem. 
According to the condition index, there were two variables with condition indexes greater 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 4.14. The Results of the Multicollinearity VIF and CI Tests for Beef Cattle Producers. 
                        a                          B 
  Variance      Condition 
Variable  
Inflation 
Factor  Number Eigenvalue Index 
Intercept 0  1 19.00576 1 
ANIMALS 2.68720  2 1.47251 3.59264 
PUREBRED 1.17105  3 0.92541 4.53184 
CALTYPYR 1.09875  4 0.77700 4.94576 
WEANING 1.31724  5 0.76118 4.99689 
ROTGRAZ 1.16297  6 0.69522 5.22856 
MARKET 1.48789  7 0.62876 5.49794 
PRODUCTS 1.29123  8 0.49046 6.22504 
ACRES 2.52829  9 0.45026 6.49700 
PERACROW 1.20617  10 0.36622 7.20397 
KIDSTAOV 1.08121  11 0.33616 7.51921 
BUSINESS 1.11872  12 0.30402 7.90664 
MEMBER 1.11603  13 0.25159 8.69150 
RISKATT 1.10705  14 0.23008 9.08877 
LENDER 1.44997  15 0.20911 9.53350 
OTHBEEF 1.63512  16 0.19733 9.81389 
REGULAT 1.58765  17 0.16426 10.75657 
SEX 1.09664  18 0.15464 11.08612 
AGE 1.78429  19 0.12046 12.56088 
EDUCAT 1.30706  20 0.11751 12.71744 
KIDS 1.38860  21 0.09886 13.86541 
COUAGENT 1.09475  22 0.05956 17.86272 
INCOME 2.02340  23 0.05711 18.24206 
PEROFFAR 1.28074  24 0.04750 20.00312 
NETWORTH 1.92097  25 0.03463 23.42804 
DEBTASET 1.32829  26 0.02637 26.84670 
GENERAT 1.17736  27 0.01482 35.81680 
ENVATTI 1.10701  28 0.00321 76.92051 
 
value of a condition index was 76.92. According to Belsly, Kuh and Welsch, only in the case 
where a condition index has a value of 100 or more can high variance inflation have a serious 
negative effect on the regression estimates. In this study, none of the variables had values close 
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to 100. Overall, while these results show some collinearity among several of the variables, none 
of the tests provide conclusive evidence of multicollinearity being a serious problem.  
Furthermore, the stepwise analysis used to choose variables for the regressions rarely chose the 
potentially problematic pairs within a given equation.  
4.9.2. Results of the Multicollinearity Tests for Dairy 
 
For the dairy analysis, there were 25 explanatory variables. Pearson Correlation 
Coefficients are given in Table 4.15. The highest value of a correlation coefficient was 0.55 and 
occurred between COWS and ACRES. Since the value is not greater than 0.80, there does not 
appear to be a serious problem with multicollinearity. The collinearity between ACRES and 
COWS suggests that the producer who has more land most likely has more dairy cows. As in the 
beef cattle section, there was a negative correlation between AGE and KIDS. COWS suggests 
that the producer who has more land most likely has more dairy cows. As in the beef cattle 
section, there was a negative correlation between AGE and KIDS. The statistics for the VIFs are 
given in Table 4.19a. The only variable with a VIF over 2 was NETWORTH. Since all values 
were relatively small, no serious multicollinearity problem is detected.  
 
The results of the condition index are given in Table 4.19b. Three variables had condition 
indexes greater than 30. The highest value of a condition index was 75.89.  
4.9.3. Variable Selection Through the Stepwise Regression Procedure 
 
Limited previous research lends insight as to the expected signs of the variables on goal 
structure. Thus, a stepwise procedure was used for the analysis. As explained before, the 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 4.16. The Results of the Multicollinearity VIF and CI Tests for Dairy Producers.  
                        A                          B 
  Variance      Condition 
Variable  
Inflation 
Factor  Number Eigenvalue Index 
Intercept 0  1 19.80311 1 
COWS 1.98403  2 1.04498 4.35325 
MILKLB 1.53169  3 0.80060 4.97346 
PASTURE 1.38107  4 0.66867 5.44201 
PRODUCTS 1.54933  5 0.54302 6.03891 
ACRES 1.97716  6 0.47888 6.43025 
PERACROW 1.43815  7 0.39115 7.11532 
RISKATT 1.40748  8 0.31849 7.88526 
LENDER 1.46983  9 0.28386 8.35252 
OTHDAIRY 1.75551  10 0.25908 8.74276 
REGULAT 1.80123  11 0.21474 9.60313 
SEX 1.31287  12 0.20114 9.92246 
AGE 1.94065  13 0.18364 10.38439 
EDUCAT 1.71650  14 0.15121 11.44381 
KIDS 1.73685  15 0.13879 11.94519 
KIDSTAOV 1.40369  16 0.10658 13.63077 
BUSINESS 1.25553  17 0.08697 15.08992 
COOPDAIR 1.25250  18 0.07607 15.13441 
INCOME 1.27947  19 0.05342 19.25425 
PEROFFAR 1.54187  20 0.05016 19.86941 
NETWORTH 2.01093  21 0.04204 21.70423 
DEBTASET 1.28756  22 0.03527 23.69761 
GENERAT 1.30039   23 0.02803 26.57787 
LCES 1.50293   24 0.02010 31.38880 
DHIA 1.54226   25 0.01655 34.58879 
ENVATTI 1.54511   26 0.00344 75.88917 
 
goal increases, the weight of at least one of the others must decrease. The weights of the goals 
are regressed on the explanatory variables selected by stepwise procedure for each equation. 
As a result of the stepwise procedure, the seven dependent and their explanatory variables 
for beef cattle producers were as follows;  
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CONSFUZZ = f(ANIMALS, PUREBRED, MARKET, ACRES, PERACROW, KIDSTAOV, 
BUSINESS, OTHBEEF, REGULAT, AGE, EDUCAT, KIDS, INCOME, 
DEBTASET, ENVATTI). 
PROFFUZZ = f(WEANING, ROTGRAZ, PRODUCTS, ACRES, KIDSTAOV, BUSINESS, 
MEMBER, REGULAT, COUAGENT, INCOME, PEROFFAR). 
SIZEFUZZ = f(ROTGRAZ, MARKET, PRODUCTS, KIDSTAOV, MEMBER, OTHBEEF, 
AGE, KIDS, COUAGENT, INCOME, PEROFFAR, HENERAT, ENVATTI). 
RISKFUZZ = f(ANIMALS, PUREBRED, CALTYPYR, MARKET, ACRES, KIDSTAOV, 
RISKATT, LENDER, AGE, KIDS, COUAGENT, INCOME, PEROFFAR, 
NETWORTH, DEBTASET, GENERAT). 
NWORFUZZ = f(ANIMALS, PUREBRED, WEANING, PRODUCTS, MEMBER, RISKATT, 
LENDER, OTHBEEF, REGULAT, AGE, KIDS, GENERAT, ENVATTI). 
LEISFUZZ = f(ANIMALS, PUREBRED, ROTGRAZ, MARKET, PRODUCTS, ACRES, 
KIDSTAOV, BUSINESS, MEMBER, RISKATT, LENDER, REGULAT, 
KIDS, INCOME, PEROFFAR, NETWORTH, ENVATTI). 
FAMIFUZZ = f(PUREBRED, WEANING, ROTGRAZ, MARKET, KIDSTAOV, RISKATT, 
SEX, KIDS, PEROFFAR, NETWORTH, GENERAT)  
The regression equations for dairy producers were: 
CONSFUZZ = f(COWS, ACRES, RISKATT, LENDER, OTHDAIRY, REGULAT, AGE, 
KIDS, KIDSTAOV, COOPDAIR, INCOME, PEROFFAR, DEBTASET, 
LCES, DHIA, ENVATTI). 
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PROFFUZZ = f(MILKLB, PRODUCTS, PERACROW, RISKATT, LENDER, OTHDAIRY, 
REGULAT, SEX, ADUCAT, KIDS, BUSINESS, COOPDAIR, INCOME, 
NETWORTH, LCES, ENVATTI). 
SIZEFUZZ = f(MILKLB, PASTURE, KIDSTAOV, COOPDAIR, INCOME, GENERAT, 
ENVATTI). 
RISKFUZZ = f(MILKLB, PASTURE, PRODUCTS, PERACROW, RISKATT, SEX, KIDS, 
KIDSTAOV, COOPDAIR, PEROFFAR). 
NWORFUZZ = f(PASTURE, PRODUCTS, ACRES, LENDER, OTHDAIRY, SEX, AGE, 
EDUCAT, KIDSTAOV, COOPDAIR, INCOME, DEBTASET, GENERAT, 
ENVATTI). 
LEISFUZZ = f(COWS, MLIKLB, SEX, AGE, BUSINESS, INCOME, PEROFFAR, 
NETWORTH, GENERAT, LCES, DHIA, ENVATTI). 
FAMIFUZZ = F(COWS, MILKLB, PRODUCTS, ACRES, PERACROW, RISKATT, 
LENDER, OTHDAIRY, SEX, AGE, KIDSTAOV, BUSINESS, COOPDAIR, 
PEROFFAR, DEBTASET, GENERAT, LCES, DHIA).   
A third analysis included both beef cattle and dairy producers. A dummy variable 
(BF1DAIR0) was used that took the value of 1 if the observation was a beef cattle operation and 
0 if dairy. The results of the stepwise explanatory selection are: 
CONSFUZZ = f(ANIMALS, ACRES, PERACROW, LENDER, OTHPROD, AGE, EDUCAT, 
KIDS, BUSINESS, INCOME, NETWORTH, DEBTASET, ENVATTI, 
BF1DAIR0). 
PROFFUZZ = f(ANIMALS, REGULAT, EDUCAT, KIDSTAOV, BUSINESS, PEROFFAR, 
NETWORTH, ENVATTI, BF1DAIR0). 
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SIZEFUZZ = f(PRODUCTS, OTHPROD, AGE, EDUCAT, KIDS, INCOME, PEROFFAR, 
GENERAT, BF1DAIR0). 
RISKFUZZ = f(ANIMALS, PRODUCTS, ACRES, RISKATT, LENDER, SEX, EDUCAT, 
KIDSTAOV, INCOME, PEROFFAR, NETWORTH, DEBTASET, GENERAT, 
NBF1DAIR0). 
NWORFUZZ = f(ANIMALS, RISKATT, LENDER, OTHPROD, REGULAT, AGE, KIDS, 
DEBTASET, GENERAT, ENVATTI, BF1DAIR0). 
LEISFUZZ = f(ANIMALS, PRODUCTS, ACRES, PERACROW, LENDER, OTHPROD, 
KIDS, KIDSTAOV, BUSINESS, INCOME, PEROFFAR, NETWORTH, 
GENERAT, ENVATTI). 
FAMIFUZZ = f(ACRES, RISKATT, SEX, AGE, EDUCAT, KIDS, KIDSTAOV, BUSINESS, 
PEROFFAR, NETWORTH, DEBTASET, GENERAT, BF1DAIR0). 
4.9.4. Results of the Heteroscedasticity Tests  
 
Heteroscedasticity was checked by using White’s and the Breusch-Pagan/Godfrey tests. 
By using Equations 3.31 and 3.35, the null and  alternative hypotheses for each goal equation can 
be set as 
H0: 0......65432 ====== nαααααα  
H1: 0......65432 ≠===== nαααααα  
 i is the coefficient of the independent variable in the Equations 3.31 and 3.35. The null 
hypothesis is rejected if the value of the test statistic exceeds the critical value in the 2χ  degree 





Table 4.17 . Heteroscedasticity Test Results for Beef Cattle and Dairy Variables. 
Variables White’s Test Pr>ChiSq  
Breusch-
Pagan Pr>ChiSq  
Beef Cattle     
CONSFUZZ 178.60 0.0043 31.75 0.0070 
PROFFUZZ 106.30 0.0053 20.04 0.0447 
SIZEFUZZ  84.42 0.8518 15.66 0.2678 
RISKFUZZ 226.30 <.0001 17.92 0.3288 
NWORFUZZ 136.40 0.0130 20.62 0.0809 
LEISFUZZ 158.10 0.6149 22.88 0.1533 
FAMIFUZZ  60.37 0.8341 18.14 0.0785 
Dairy     
CONSFUZZ 130.00 0.4587 11.75 0.8151 
PROFFUZZ 130.00 0.4587 13.98 0.6003 
SIZEFUZZ  37.34 0.2369   8.35 0.3029 
RISKFUZZ 37.34 0.2369   6.04 0.8117 
NWORFUZZ 117.40 0.2526 18.94 0.1674 
LEISFUZZ  79.91 0.2447 15.32 0.1685 
FAMIFUZZ 130.00 0.4587 15.92 0.5292 
 
According to White’s test, there were heteroscedasticity problems in the Maintain and 
Conserve land (CONSFUZZ), Maximize Profit (PROFFUZZ), Avoid Years of Loss / Low Profit 
(RISKFUZZ), and Increase Net Worth (NWORFUZZ) regression equations in the beef cattle 
analysis. On the other hand, according to the Breusch-Pagan/Godfrey test the CONSFUZZ and 
PROFFUZZ regression equations had heteroscedasticity problems.  
SUR equations are a form of the general error covariance statistical model which includes 
heteroscedasticity and autocorrelation jointly. That is why seemingly unrelated regressions are 
called error related regression equations. The generalized least squares estimation procedure 
developed for solving heteroscedasticity problems is an appropriate rule in SUR equations. In 
generalized least squares estimation, in order to solve the heteroscedasticity problem, two 
common transformation procedures are used. In the first procedure, the statistical model is 
transformed to one with a constant variance by dividing both sides of the equation by the square 
 
 103 
root of the corresponding observation for the explanatory variable. In the second procedure, the 
statistical model is transformed by dividing each variable of the equation by its variance. Both 
transformations yield transformed error terms that have the same variance for all observations. 
As a result of such transformations, the shape of the error terms is no longer heteroscedastic. 
Ordinary least squares is applied to the transformed model for the estimation.  
In logistic SUR equations there is not a heteroscedasticity problem with all of the 
equations, and as explained above, because seemingly unrelated regression analysis uses 
generalized least squares estimates, it is assumed that heteroscedasticity will not be a problem for 
the system of equations (Judge et al., 1988). For the dairy analysis, there was no evidence of the 
presence of heteroscedasticity in any of the regression equations. 
4.9.5. Results of the Contemporaneous Correlation Test 
 
It was expected that the equation errors for each of the goals would be contemporaneously 
correlated. In this case, the best system of equations that can be used is the seemingly unrelated 
regression (SUR) model.  
By applying Equation 3.141 to the cross model correlation from the regression analysis, 
the values of the  for beef cattle, dairy, and beef-dairy analyses were calculated. The  values 
for beef cattle, dairy, and beef-dairy were 422.02, 117.22, and 532.48, respectively. The degrees 
of the freedom for each analysis was 21. The critical value 2χ  for 21 degrees of freedom at the 
0.05 significance level was 32.67. Since all values of the  were greater than 32.67, 
contemporaneous correlation was present in all three analyses. Thus, seemingly unrelated 





 4.10. The Results of Seemingly Unrelated Logistic Regression (SULR) Models 
 
 Following are results of the SULR analyses for beef cattle producers, dairy producers, 
and a combined analysis prior to examining results. It is worthwhile to recognize that if an 
exogenous variable has a positive influence on one goal, it must have a negative influence on at 
least one of the other goal. Thus, unexpected signs can occur on a particular variable largely 
because producers of that description placed a counter balancing emphasis on another goal. 
4.10.1. Results of the Seemingly Unrelated Logistic Regression Analysis for Beef Cattle 
Producers 
 
The SULR model was used to estimate the effect of production characteristics, 
producer’s risk attitude, social capital, environmental attitude, and producer and farm 
characteristics on the goal structure of Louisiana beef cattle producers. 
For the dependent variable Maintain and Conserve Land (CONSFUZZ), of the 16 
independent variables, eight were significant. The variables PUREBRED, OTHBEEF, AGE, 
INCOME, DEBTASET, and ENVATTI were significant at the 5 percent level, and variables 
KIDSTAOV and BUSINESS were significant at the 10 percent level.  
The Maximize Profit (PROFFUZZ) equation had 11 independent variables. Of the 
eleven, REGULAT and COUAGENT were significant at the 5 percent level. 
The Increase Farm Size (SIZEFUZZ) equation had 13 variables. Of the 13, the variable 
INCOME was significant at the 5 percent level, and the variables ROTGRAZ, AGE, 
COUAGENT, and  GENERAT were significant at the 10 percent level. 
Of the 16 independent variables, eight were significant in the Avoid Years of Loss / Low 
Business (RISKFUZZ) equation. AGE, ANIMALS, and KIDSTAOV were significant at the 5 
percent level. The variables which were significant at the 10 percent level were ACRES, 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































For the Increase Net Worth (NWORFUZZ) equation, there were 13 independent 
variables. PUREBRED, WEANING, OTHBEEF, REGULAT, AGE, KIDS, and ENVATTI were 
significant at the 5 percent level, and variable LENDER was significant at the 10 percent level. 
Have Time for Other Activities (LEISFUZZ) had 17 independent variables and seven 
were significant. ANIMALS, PUREBRED, PRODUCTS, KIDS, and  NETWORTH were 
significant at the 5 percent level, and variables MEMBER, and INCOME were significant at the 
10 percent level.  
The last regression equation for beef cattle producers’ goal structure was Have Family 
Involved in Agriculture (FAMIFUZZ). The equation included 11 independent variables. 
Variables KIDSTAOV, RISKATT, SEX, NETWORTH, and GENERAT were significant at the 
5 percent level, and KIDS was significant at the 10 percent level.  
The discussion of signs and variable significance will proceed by independent variable, 
rather than by dependent variable. Thus, I will start with ANIMALS and proceed. 
The positive relationship between the number of animals that the beef cattle producer had 
(ANIMALS) and the goal of Avoid Years of Loss / Low Profit (RISKFUZZ) was of the expected 
positive sign. This is consistent with discussion by Gillespie et al., which made the point that as 
the size of the operation increases, greater risk associated with being larger and likely less 
diversified occurs. Thus, these producers are likely to have a greater concern for risk. On the 
other hand, as the number of the animals increases, the producer needs to spend more time on the 
operation. Thus, the negative correlation between ANIMALS and LEISFUZZ was also expected. 
The results of the regression show that PUREBRED had a positive effect on Maintain 




As expected, the average weaning weight of calves (WEANING) was positively 
correlated with Maximize Profit. However, the effect of WEANING was not significant. On the 
other hand, there was a positive correlation between WEANING and Increase Net Worth. 
According to the stepwise selection procedure, ROTGRAZ did not have an expected 
significant effect on Maintain and Conserve Land, and was not included in the equation. 
ROTGRAZ had an expected negative correlation with Increase Farm Size. As discussed by 
Bettz, since the system requires intensive management and capital investment, labor availability 
is likely to constrain rotational grazers from greatly expanding their operations.  
MARKET was not included in Maximize Profit equation. In addition of this, the variable 
had no significant effect in the other equations. 
The PRODUCTS variable did not have a significant effect on Avoid Years of Loss / Low 
Profit even at the .50 percent in the selection procedure. That is why the variable was not 
included in Avoid Years of Loss / Low Profit equation. On the other hand, PRODUCTS had an 
expected negative effect on Have Time for Other Activities. As the number of enterprises 
increases, the time requirement for management increases and the time available for leisure is 
likely to decrease.  
ACRES had a positive effect on Have Time for Other Activities. However, the effect was 
insignificant. The variable had a negative effect on Avoid Years of Loss / Low Profit. On the 
other hand, PERACROW had the expected positive effect on Maintain and Conserve Land. This 
is consistent with discussion of Smith and Capstick in the case that the land owners have an 
incentive to conduct long-term maintenance tasks on their property.  
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The variable KIDSTAOV had an expected positive sign on Have Family Involved in 
Agriculture, and an unexpected negative sign on Maintain and Conserve Land. The variable had 
a negative effect on Avoid Years of Loss / Low Profit. 
BUSINESS had a negative effect on Maintain and Conserve Land. Thus, there is a 
positive relationship between shared ownership and the conservation goal. This raises the 
interesting question of whether property is better maintained under joint ownership.   
The expected positive correlation between MEMBER and Maximize Profit was not 
significant. The variable was not included in the RISKFUZZ equation. On the other hand, there 
was a negative correlation between MEMBER and Have Time for Other Activities: the producer 
who is a member of a market alliance is likely to place more emphasis on financial than leisure 
goals.  
RISKATT had an expected negative effect on Avoid Years of Loss / Low Profit. The 
variable also had a positive effect on Have Family Involved in Agriculture. 
LENDER had an expected positive effect on Increase Net Worth. A social relationship 
with the lender is considered valuable by producers who desire to increase their wealth. 
OTHBEEF had positive and negative effects on Maintain and Conserve Land and 
Increase Net Worth, respectively. The result suggests that producers who value relationships 
with neighboring beef cattle producers are likely to place more emphasis on maintaining their 
land, and less emphasis on increasing wealth. 
The degree of importance of the farmers’ relationship with regulatory agencies had an 
expected positive effect on Maximize Profit and an unexpected negative effect on Maintain and 
Conserve Land. The variable also had a positive effect on Increase Net Worth. Regulatory 
agency personnel can provide valuable information as to rules and regulations prior to the 
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expansion of facilities. Moreover, funding is available via the federal government for 
implementation of conservation practices through the Conservation Reserve Program and the 
Environmental Quality Incentives Program. Such programs can be economically advantageous to 
producers.  
Male producers placed a greater weight on Have Family Involved in Agriculture than did 
female producers.  
The relationship between AGE and Avoid Years of Loss / Low Profit was positive as 
expected. This means that the older producers were more concerned about avoiding financial 
losses and / or low returns. The negative effect between AGE and Increase Net Worth was 
expected. In addition to these, there were positive and negative correlations between AGE and 
Maintain and Conserve Land, and AGE and Increase Farm Size, respectively. As discussed by 
Klemme, farms are classified into three types, turnkey, established, and debt-free, according to 
their planning horizon. The owners of turnkey and established farms are relatively younger and 
they tend to increase their farm size.  On the other hand, the owner of debt-free farms are 
relatively older and likely not interested in new investment and increasing the size of their 
operations. 
The effect of EDUCAT was non-significant in the any of the equations. 
As expected, KIDS had a positive effect on both Have Time for Other Activities and 
Have Family Involved in Agriculture. This is consistent with the findings of both Van Kooten et 
al., and Smith and Capstick. On the other hand, there was a negative relationship between KIDS 
and Increase Net Worth, leading to the conclusion that goals other than increasing wealth 
became more important when the producer had a child in the household. 
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The negative correlation between COUAGENT and Maximize Profit was not expected. 
On the other hand, the variable had a positive effect on Increase Farm Size.  
The relationship between INCOME and Have Time for Other Activities was negative. On 
the other hand, the INCOME variable had a positive effect on Maintain and Conserve Land and a 
negative effect on Increase Farm Size. It is likely that higher income producers are part-time 
farmers who own land and enjoy working with cattle, rather than being concerned with the 
financial aspects of the operation. Thus, maintaining and conserving the limited land via cattle 
production is how these producers spend their leisure time. 
The positive correlation between PEROFFAR and Avoid Years of Loss / Low Profit was 
expected. Having an off-farm job is a form of diversification, which is risk reducing. Thus, the 
producer may be diversifying because he wants to avoid years of loss.  
There was a positive relationship between NETWORTH and Have Time for Other 
Activities, and a negative relationship between NETWORTH and Have Family Involved in 
Agriculture. These results are consistent with each other in the sense that, as the producer’s net 
worth increases, instead of having his family involved in agriculture, the producer desires to 
spend more time for leisure.  
The positive correlation between DEBTASET and Avoid Years of Loss / Low Profit was 
expected. On the other hand, there was a negative relationship between DEBTASET and 
Maintain and Conserve Land. The result suggests that, if the producer has higher debt relative to 
assets, he will be more concerned about the short run risk of going out of business rather than 
long-run goals associated with conservation.   
GENERAT had the expected positive sign on Have Family Involved in Agriculture. On 
the other hand, there was a negative relationship between GENERAT and Increase Farm Size 
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and a positive relationship between GENERAT and Avoid Years of Loss / Low Profit. The 
results suggest that as the generation on the farm increases, the producer becomes more 
concerned with not being forced out of business, and more concerned with having the family 
being involved in agriculture, possibly due to family tradition.   
The positive correlation between ENVATTI and Maintain and Conserve Land was 
expected. There was also a negative relationship  between ENVATTI and Increase Farm Size. 
The result suggests that producers who are more concerned about the environment are less likely 
to place an emphasis on becoming larger, possibly because increasing span of control takes away 
from the ability to maintain the property at the desired level. 
The size of the system R2 is 0.08. The value seems to be very low. Researchers have 
found that “the size of R2 and 2R are poor specification indicators since correctly specified 
models can have “low” R2 values and misspecified models often have “high” R2 values (McGuirk 
and Driscoll, 1995). This means that the value of R2 may not be a consistent measure of the 
goodness of fit. The lower size of R2 does not indicate that the beef cattle model is misspecified.   
4.10.2. Results of the Seemingly Unrelated Logistic Regression Analysis for Dairy 
Producers 
 
As with the beef cattle analysis, the logistic SUR model was used to estimate the effect of 
independent variables on the goal structure of Louisiana dairy producers. The seven goals were 
regressed on 25 explanatory variables. The results are given in Table 4.19. 
  For the dependent variable CONSFUZZ, of the 17 independent variables, 6 were 
significant. The variables KIDSTAOV, LCES, DHIA and ENVATTI were significant at the 5 




The PROFFUZZ equation had 16 independent variables. Of the 16, RISKATT, SEX, 
BUSINESS, and ENVATTI were significant at the 5 percent level and variables EDUCAT, 
INCOME, and LCES were significant at the 10 percent level. 
The SIZEFUZZ equation had 7 variables. Of the 7, the variable COOPDAIR was 
significant at the 5 percent level, and the variables PASTURE and ENVATTI were significant at 
the 10 percent level. 
Of the 10 variables in the RISKFUZZ equation, 5 variables were significant. MILKLB, 
KIDS, and COOPDAIR were significant at the 5 percent level. The variables which were 
significant at the 10 percent level were KIDSTAOV and PEROFFAR. 
For the NWORFUZZ equation, there were 14 independent variables. PRODUCTS, 
OTHDAIRY, AGE, and ENVATTI were significant at the 5 percent level, and  LENDER was 
significant at the 10 percent level. 
LEISFUZZ had 11 independent variables and 3 of them were significant. The 3 
significant variables at the 5 percent level were COWS, NETWORTH and LCES. 
The last regression equation for dairy producers was FAMIFUZZ. The equation included 
17 independent variables. Variables ACRES, AGE, BUSINESS and PEROFFAR were 
significant at the 5 percent level.  
Like the ANIMALS variable in the beef cattle model, the relationship between the 
number of dairy cows (COWS) and Have Time for Other Activities was of the expected negative 
sign.  
There was a negative relationship between MILKLB and Avoid Years of Loss / Low 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































that he or she will not have as many years of loss / low profit. 
A positive correlation was expected between PASTURE and Maintain and Conserve 
Land. However, according to the stepwise selection procedure, the variable was not significant 
enough to be included in the regression analysis. On the other hand, there was a negative 
correlation between PASTURE and Increase Farm Size. Pasture based dairy operations are more 
constrained by land availability than free-stall based operations. 
Unlike the beef cattle analysis, PRODUCTS had the expected positive effect on Avoid 
Years of Loss / Low Profit, but it was insignificant. On the other hand, PRODUCTS had a 
negative effect on Increase Net Worth. 
The amount of land used in the operation (ACRES), had a negative effect on the Have 
Family Involved in Agriculture. Thus, larger scale producers placed less emphasis on having the 
family involved on the farm than other goals. 
RISKATT had a positive effect on Maximize Profit. This correlation is consistent with 
Robison and Barry: “a risky investment or enterprise must yield an expected return high enough 
(compared to a risk free investment) to compensate the risk-averse decision maker for accepting 
the risk.” 
As with the beef cattle model, LENDER had an expected positive effect on Increase Net 
Worth. As with the beef cattle model, OTHDAIRY had a positive effect on Maintain and 
Conserve Land, and a negative effect on Increase Net Worth. In the case of gender, the male 
dairy farmers were more profit oriented, while the male beef cattle farmers were more interested 
in having the family involved in agriculture..  
The relationship between AGE and Increase Net Worth was of the expected positive sign. 
Thus, the older producers placed more value on Increase Net Worth. This is the opposite of the 
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beef cattle result. On the other hand, there was a negative correlation between AGE and Have 
Family Involved in Agriculture.  
As expected, EDUCAT had a positive effect on Maximize Profit.  
The positive effect of KIDS on Maintain and Conserve Land was expected; however, it is 
insignificant. On the other hand, KIDS had an unexpected negative effect on Avoid Years of 
Loss / Low Profit. 
Unlike beef cattle producers, the variable KIDSTAOV had the expected positive effect 
on the Maintain and Conserve Land, and an unexpected negative sign on Avoid Years of Loss / 
Low Profit. BUSINESS had a positive effect on Maximize Profit and a negative effect on Have 
Family Involved in Agriculture. Thus, dairy producers involved in joint ownership firms placed 
greater emphasis on Maximize Profit and less on Having the Family Involved in Agriculture. 
COOPDAIR had a surprisingly negative effect on Avoid Years of Loss / Low Profit, and 
a positive effect on Increase Farm Size. The expected positive correlation between COOPDAIR 
and Maximize Profit was not significant.  
  INCOME had a negative effect on Have Time for Other Activities; however, it was 
insignificant. The significant relationship between INCOME and Maximize Profit was positive 
as expected.  
As with beef cattle producers, the correlation between PEROFFAR and Avoid Years of 
Loss / Low Profit was of the expected positive sign. PEROFFAR had a negative effect on Have 
Family Involved in Agriculture, and a positive effect on Maintain and Conserve Land. Greater 
time spent in an off farm job leaves less time for family oriented goals. However, as the reliance 
on the farm as a source of income decreases, more emphasis may be placed on preserving land 
for future generations, rather than short-run returns.   
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A positive correlation between NETWORTH and Increase Net Worth was expected. 
However, in the stepwise selection procedure, the variable did not have a significant effect. On 
the other hand, as with the beef cattle analysis, there was a positive relationship between 
NETWORTH and Have Time for Other Activities. This result suggests that the producers who 
have greater net worth place a greater emphasis on leisure. 
The effect of LCES on Maintain and Conserve Land and Maximize Profit were 
surprisingly negative. On the other hand, the variable had an positive effect on Have Time for 
Other Activities.  
In the stepwise selection procedure, DHIA was not significant enough to be included in 
the Maximize Profit and Avoid Years of Loss / Low Profit equations. There was a significant 
negative correlation between DHIA and Maintain and Conserve Land.  
The positive correlation between ENVATTI and Maintain and Conserve Land was 
expected. Thus, the more environmentally minded producer placed greater emphasis on Maintain 
and Conserve Land. On the other hand, there were negative relationships between ENVATTI 
and Maximize Profit and Increase Net Worth and a positive relationship with Increase Farm 
Size.  
For the dairy analysis the size of the system R2 is 0.19. The value is low but higher than 
for the beef cattle analysis. As discussed previously with respect to the beef cattle model, the 
lower size of R2 does not indicate that the dairy model is either misspecified or better specified 
that the beef cattle model.   
4.10.3. Results of the Combined Seemingly Unrelated Logistic Regression Analysis for Beef 
Cattle and Dairy Producers 
 
For the combined analysis, the beef cattle and dairy data were combined into one dataset 
and the logistic SUR model was used to estimate the effects of independent variables on goal 
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structure. The selection of independent variables for each equation was conducted by using the 
stepwise procedure, as in the other analyses. Results of the estimations are given in Table 4.20. 
Note that the variables ANIMALS and COWS were combined and the new variable for both 
dairy and beef cattle producers was called ANIMALS. OTHBEEF and OTHDAIRY variables 
were combined and the new variable was called OTHPROD. 
For the dependent variable Maintain and Conserve Land, of the 14 independent variables, 6 were 
significant. The variables ANIMALS, OTHPROD, AGE, and ENVATTI were significant at the 
5 percent level, and variables DEBTASET and BF1DAIR0 were significant at the 10 percent 
level. 
The Maximize Profit equation had 9 independent variables. Of the 9, ANIMALS, 
REGULAT and BF1DAIR0 were significant at the 5 percent level.The Increase Farm Size 
equation had 9 variables. Of the 9, AGE, INCOME and BF1DAIR0 were significant at the 5 
percent level, and PRODUCTS and GENERAT were significant at the 10 percent level. 
Of the 15 variables in Avoid Years of Loss / Low Profit equation 7 were significant. 
ANIMALS, AGE, KIDSTAOV, PEROFFAR, BF1DAIR0 were significant at the 5 percent level. 
Variables significant at the 10 percent level were RISKATT and LENDER. 
For the Increase Net Worth equation, there were 11 independent variables. LENDER,  
OTHBEEF, KIDS, ENVATTI and BF1DA5R0 were significant at the 5 percent level. 
Have Time for Other Activities had 14 independent variables and seven of them were significant. 
The significance level was at the 5 percent for variables ANIMALS, PRODUCTS, KIDS, 
KIDSTAOV, INCOME, PEROFFAR, and NETWORTH. 
The Have Family Involved in Agriculture equation included 13 independent variables. 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































variables AGE and NETWORTH were significant at the 10 percent level. 
Generally, the signs of the significant variables were the same as in the beef cattle and 
dairy models. Thus, only the effect of BF1DAIR0 will be discussed here. 
As a result of the stepwise procedure, BF1DAIR0 appeared in six equations and had 
significant effects on the independent variables. BF1DAIR0 did not appear in the Have Time 
for Other Activities equation.  
The results of the logistic SUR model were consistent with results of the fuzzy pair-
wise comparison. In the fuzzy pair-wise comparison, the dairy producers placed more 
emphasis on the profit related goals. By examining the results of the logistic SUR, we see 
that dairy producers placed greater emphasis on Maximize Profit, Avoid Years of Loss / Low 
Profit, and Increase Net Worth. These goals were the most important three goals for dairy 
producers in the fuzzy procedure.  
In the case of beef producers, as discussed by Lamb and Beshear, the difference 
between goal structures of beef cattle and dairy producers is likely due to fact that many 
producers are “hobby farmers,” and economic profit is not the primary goal. According to the 
fuzzy pair-wise procedure results, the most important goal of beef cattle producers was 
Maintain and Conserve Land. This is consistent with the result of the logistic SUR regression 
analysis. 
The size of the system  R2 is 0.07, which is the lowest value among the three models. 





CHAPTER 5. SUMMARY AND CONCLUSIONS  
5.1. Summary and Conclusions 
 
Much of the success of a farm depends on the quality of decisions made by the 
producer. Farmers consider multiple goals in their decision-making processes, being 
concerned about individual, farm and family goals. In farming, choices must be made among 
alternative production activities depending on the priority of the producer’s goals. For 
example, if the most important goal is to maximize profit, the farmer is more likely choose 
the most profitable production activity. On the other hand, in a hierarchic process, if profit is 
not placed first, the producer is not necessarily expected to select the most profitable activity. 
 The main objective of this study was to determine the hierarchy of goals that motivate 
beef cattle and dairy producers and evaluate them in a multi-dimensional framework. To do 
this, the following specific objectives were: (1) Review the literature concerning goals of 
decision makers, (2) Develop elicitation procedures to compare individual producers’ goals 
and assess their weights, (3) Determine the goal hierarchies of Louisiana beef and dairy 
producers, (4) Compare and contrast the goal hierarchies of Louisiana beef and dairy 
producers, (5) Analyze the factors affecting the importance of each of seven goals of 
Louisiana beef and dairy producers, and (6) Compare the consistency of two methods (fuzzy 
pair-wise and simple ranking) of eliciting producer preferences. 
In this study, several well-known methods for eliciting goal hierarchies were 
reviewed. These methods included the use of basic pair-wise comparisons, ratio scales (also 
known as magnitude estimation), the analytic hierarchy process (AHP), and the fuzzy pair-
wise comparison. The basic pair-wise comparison was the first method used widely by 
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researchers prior to the 1970’s. The other three are modified forms of pair-wise comparison 
methods. 
There are some weaknesses associated with the first three methods. For example, the 
basic pair-wise comparison method requires respondents to make an “all-or-nothing” choice 
for each paired comparison. The respondents must designate one of the goals as more 
important. Thus, the method is inadequate in the case of pairs with equal weights. 
The major disadvantage of magnitude estimation is that the elicitation procedure is 
relatively time consuming. In order to conserve the respondent’s time, pair-wise comparisons 
are not made among all combinations of goal pairs. With this elimination, the researcher 
assumes that transitivity holds among goals. 
With the analytic hierarchy process, the goals take values between 1 (denoting equal 
importance) and 9 (denoting absolute importance) depending on the preferences of the 
producer. According to the procedure, there are six importance levels of goals. In a pair-wise 
comparison, the goal might be equally, weakly, strongly, very strongly and absolutely more 
important. The weakness with this procedure is that the value between “weakly” and 
“strongly” might not be equal to the value between “strongly” and “absolutely” levels, 
though they are generally treated as equal. 
 The fuzzy pair-wise comparison procedure is similar to the previous methods. 
However, unlike them, respondents are not forced to make a binary choice between two 
goals. It is relatively easy to understand and the weight of each goal is based on the 
respondent’s entire set of paired comparisons. The respondents are allowed to be indifferent 
or indicate the degree of preference of one goal over another. 
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Mail survey was used to elicit producers’ goal hierarchies. The survey populations 
were Louisiana beef cattle and dairy producers. The total number of beef cattle producers in 
Louisiana was 13,100. From four size categories, 1,472 producers were randomly selected. 
Each category constituted 25 percent of selected sample. The numbers of animals per 
producer in the categories were 1-19, 20-49, 50-99, and more than 100. The entire population 
of Louisiana dairy producers was surveyed. 
By examining the previous literature and through discussion with ten dairy farmers in 
St. Helena Parish (pretest) and experts from agricultural extension and  agricultural 
economics professors at Louisiana State University, seven potential goals were developed for 
use in this study. The goals were to (1) Maintain and Conserve Land, (2) Maximize Profit, 
(3) Increase Farm Size, (4) Avoid Years of Loss / Low Profit, (5) Increase Net Worth, (6) 
Have Time for Other Activities, and (7) Have Family Involved in Agriculture.  
The fuzzy pair-wise method and a simple ranking procedure were used. According to 
the results of the fuzzy pair-wise comparison method, by examining the weights, the goals 
can be ranked from the most important to least important. In the simple ranking procedure, 
the most important goal is ranked as “1” and the least important is ranked as “7.” In order to 
determine whether the two methods could be used interchangeably, the Spearman rank 
correlation test was conducted. The test statistics suggested that the results of the two 
methods were not consistent and they could not be used interchangeably. Rankings were the 
same using both methods for only 10 percent of the producers. 
The weight of each goal was the degree of its importance relative to the others. 
According to both the fuzzy pair-wise and simple ranking procedures, the three most 
important goals of Louisiana beef cattle producers were first, Maintain and Conserve Land, 
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second, Avoid Years of Loss / Low Profit, and third, Maximize Profit. On the other hand, the 
least important goal was Increase Farm Size.   
For the dairy producers, according to both the fuzzy pair-wise and simple ranking 
procedures, the most important first, second and third goals were Avoid Years of Loss / Low 
Profit, Maximize Profit, and Increase Net Worth, respectively. Maintain and Conserve Land 
was the fourth, and the least important goal was Increase Farm Size. 
The Fuzzy pair-wise elicitation procedure used in the study puts the normalized  
weight of each goal in a closed interval [0, 1]. The normalization is done by dividing the 
weight of each goal by the total weight of all goals. Since the weight of a specific goal ranges 
from 0 to 1, the logistic model is an appropriate model to use in regression analysis. Since 
contemporaneous correlation between error terms of the equations was present, the logistic 
model was used in a seemingly unrelated regression equation (SUR) model. 
The weights of goals were used as the dependent variables and were regressed on 
independent variables such as production characteristics, risk attitude, social capital, 
environmental attitude, and producer and farm characteristics. There were 27, 25, and 21 
independent variables in the systems of equations of beef cattle, dairy, and combined beef 
cattle and dairy, respectively. 
Because previous research and economic theory provide limited guidance as to the 
important explanatory variables in a goal structure analysis, the stepwise procedure was used 
for the selection of variables in each goal equation. The summation of the weights of the 
seven goals for each individual was normalized to 1 for regression analysis. Thus, as the 
weight of one goal increases, the weight of at least one of the others must decrease. 
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Maintain and Conserve Land was more important to those respondents who were beef 
cattle producers, older, relatively more environmentalist, had fewer animals, were more 
diversified in production, and held less debt relative to assets. These characteristics are 
indicative of more traditional production, diversified sustainable farms, or a hobby farm. 
With lower capital investment and fewer animals, these producers’ loan payments are likely 
to be lower. Traditionally, agriculture was characterized by greater diversification and lower 
debt loads relative to the assets. As older producers, they are likely involved in farming as a 
retirement “hobby” rather than for their livelihood. These results suggest that the relatively 
financially secure producers are less worried about profit, and more concerned about 
maintaining land. In the future, these producers may be forced either to go out of business or 
to increase their performance to compete with relatively new producers through 
specialization, new technology, and/or capital investment.  
The respondents who were dairy producers, had more animals, and placed greater 
value on relationships with regulatory agencies rated Maximize Profit higher. These larger 
scale, more capital-intensive producers are more profit oriented and the business is likely to 
be a primary source of their income. These producers realize the importance of maintaining a 
relationship with regulators for long-run profitability. 
Increase Farm Size was of greater importance for beef cattle producers, those who 
were relatively younger, were less diversified, had greater income, and had been preceded by 
fewer generations on the farm. These producers are generally new to farming, are more 
focused on a specific enterprise, and have longer planning horizons. As they become less 
diversified and gain more income, by extending the size of the operation, they might increase 
their production performance. 
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The respondents who ranked Avoid Years of Loss / Low Profit higher were dairy 
producers, relatively older, risk averse, had no family member who would take over the farm, 
had more animals, valued the relationship with lending institutions higher, and had more off-
farm income. The profile of the individual who is more concerned with this goal cannot be 
characterized by one or two convenient “labels.” Good relationships with lending institutions 
secure their future credit requirements, consistent with risk averse behavior. As the size of 
the operation increases, greater risk with being larger is incurred; thus, these producers are 
likely to have a greater concern for risk. Having a greater percentage of off-farm income is 
one strategy for dealing with the risk. Overall, to avoid risk, these larger scale producers are 
likely to be the adopters of risk reduction mechanisms. Product diversification, vertical 
coordination and livestock insurance are possible resources to decrease producer risk. 
Perhaps persons of the above profile are likely to be the potential adopters of a newly 
introduced livestock insurance product or expanded vertical coordination. 
Increase Net Worth is a more important goal for dairy producers, less 
environmentalist producers, those who have a good relationship with lending institutions, 
place less emphasis on relationships with other beef cattle or dairy producers, and have fewer 
children 18 years old or younger. A good relationship with lending institutions is likely to 
facilitate capital accumulation. The more environmentalist producers and those with children 
are likely to more heavily weight other goals besides wealth accumulation, as concern for 
land and having more time for other activities receive greater priority. 
Have Time for Other Activities is of greater importance to the producer with fewer 
animals, lower income, greater net worth, less diversified production, more kids, and less off-
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farm income. The producer with less animals and less diversified production is expected to 
have more time for the activities other than farming.  
Have Family Involved in Agriculture is favored by beef cattle producers, males, 
younger producers, those who have lower net worth and those who expect that a family 
member will take over the farm upon his / her retirement.  
The regression results of the combined beef cattle and dairy producers’ data were 
mostly consistent with the analysis of the beef cattle and dairy data separately. The 
BF1DAIR0 variable in the combined analysis lent insight for the discussion of the 
differences between the producers’ goal structures. Both in the fuzzy pair-wise comparison 
and logistic SUR model, the dairy producers placed more emphasis on the profit related goals 
such as Maximize Profit, Avoid Years of Loss / Low Profit, and Increase Net Worth. On the 
other hand, the difference between goal structures of beef cattle and dairy producers is likely 
due to fact that many beef cattle producers are “hobby farmers,” and economic profit is not 
the primary goal. According to the results, the most important goal of beef cattle producers 
was Maintain and Conserve Land.  
The possible reason why the dairy producers are more profit oriented is that the dairy 
generally requires greater capital investment, more intensive labor, and greater managerial 
skills per animal. Dairy production requires substantial idiosyncratic capital investment, 
including the milk parlor, and equipment which cannot be effectively used in the production 
of another enterprise. Compared with beef production, the dairy business requires more labor 
per animal. Given an annual labor requirement per dairy cow of 36 hours for 100 dairy cows, 
the yearly requirement is 3,600 hours, or roughly 10 hours daily. Given a labor requirement 
of 11 hours per year per beef cow, the annual labor requirement for a 100 cow operation is 
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1100 hours. Thus, the producer generally must hire additional labor for the labor intensive 
dairy compared with the beef operation. In addition, the production cost of dairy is higher on 
a per cow basis than for beef. Payment of such high direct costs requires a profit to be made. 
In their discussion, Gillespie et al. explored the reasons why vertical coordination in 
beef cattle industry had not evolved to the extent of the broiler and hog industries. Instead of 
economic goals such as Maximize Profit, Increase Net Worth, and Avoid Years of Loss / 
Low Profit, having Maintain and Conserve Land as the most important goal might lend 
insight to the question. Results of the study show that beef cattle producers are generally less 
profit oriented than dairy producers. In the future, it might not be expected that cow-calf 
producers will follow the same path as broiler or hog producers toward vertical coordination. 
The difference in goal structure may also help to explain beef producers’ general 
lower level of interest in government price support programs, while dairy has been highly 
dependent upon such programs. Dairy producers have had significant impact on dairy related 
government policies that have served to increase income. Dairy producers have established 
organizations to have a strong voice in the governmental policy making process. On the other 
hand, beef cattle producers have invested relatively little time lobbying for price supports and 
other income enhancement programs. 
Given the lesser importance placed on maximize profit by smaller producers, the 
federal government income support programs are not likely to hold as much importance for 
small scale farmers as for large scale farmers. Many small scale farmers have off farm jobs 
and the farm is not a primary source of income. On the other hand, since large scale farmers 
are more profit maximization oriented, income support programs are likely to be more 
important to secure their incomes and minimize risk.  
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For the smallest three categories of beef cattle producers, Maintain and Conserve 
Land was the most important goal. For the producers with more than 100 animals, Maximize 
Profit and Avoid Years of Loss / Low Profit were the most important goals. Thus, one might 
argue that smaller scale beef producers could be likely adopters of conservation practices via 
federally subsidized programs. Programs such as the Environmental Quality Incentives 
Program, of which 60% of the funding is to be targeted for cost sharing of conservation 
practices for livestock producers in the 2002 farm bill, could be highly attractive to smaller 
scale beef producers. 
Another important goal for the smaller scale beef cattle producers was “Have Family 
Involved in Agriculture.”  These are likely the farms on which 4-H extension programs will 
continue to be well received.  
Avoid Years of Loss / Low Profit  was an important goal for large scale producers. 
Thus, large scale producers are likely to be the adopters of government subsidized livestock 
insurance as it becomes available in the future. This is the group that USDA’s Risk 
Management Agency is targeting, and it will likely be the more interested group. It is unclear 
whether dairy producers would be likely adapters of such programs. While they placed 
greater weight on Avoid Years of Loss / Low Profit, the 2002 farm bill will have risk 
management programs available in the form of Counter Cyclical Payments. These payments 
are likely to be a welcome addition to producers who are more risk averse.  
5.2. Limitations of the Dissertation  
 
One limitation of the study was with the distance function analysis. The fuzzy pair-
wise comparison method allows respondents to be indifferent between two goals. Thus, in 
both the beef cattle and dairy analyses, there were a significant number of ties in the weights 
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of the goals. The minimization of the disagreements of farmers’ decisions in valuing the 
goals was conducted only with rows which did not have ties. This analysis provided different 
rankings in some cases than did the analysis with the full set of data. 
Another limitation is the use of a mail survey for collecting this data. It is thought that 
personal interviews would provide more accurate assessments of goal structure. The small 
number of observations which would be reached would likely, however, reduce the 
representativeness of the sample. 
5.3. Needs for Further Research 
 
Using a multidimensional goal framework, it is very important to determine the most 
relevant goals which affect a producer’s preferences, how they change through time, how 
they are used in a producer’s decision making process and how the researcher can use them 
in a multi-objective goal programming problem. This study provides information about the 
first and second areas of research, but the analysis does not develop or utilize methods for 
researchers for using the results in a multiobjective goal programming problem. Future 
research can provide more in-depth analysis as to how multidimensional goal analysis can be 
utilized in prescriptive research. 
As discussed by Schmid and Robison, social capital by itself is not a physical input in 
the production process, but social relationships can be used as a substitute for physical inputs. 
Relationships with neighboring farmers, lending institutions (i.e., banks), regulatory agencies 
and others are very important for the farmer to have a preferable working environment, 
secure his credit requirement and work with regulators to maximize efficiency of production. 
It is believed that further examination of the importance of social capital will be a fruitful 
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Throughout this survey, you will be asked questions about your beef cattle operation and how 
you make production decisions.  Please check the answer that best reflects your situation.  
Note that all information is strictly confidential. 
 
Section I:  Production Characteristics 
1. How many animals do you run in your beef cattle operation? (Please write in the number for each 
of the following types of animals you have in your operation.)  
 
 _____ cows and calving heifers  _____ replacement heifers _____ stockers 
  _____ bulls    _____ calves   _____ feeders 
 









4. What was your calving rate in 2000, measured in calves weaned per exposed cow or heifer? 
 
_____ %   
 




6. What was the average weaning weight of calves sold in your herd in 2000?  
 
_____ lbs/calf 
   
7. Which of the following vaccinations do you use on your cattle? (Circle all that apply)  
 
a) Clostridial (blackleg)  c) Brucellosis (BANGS) 
b) Respiratory Complex  d) Vibrio 
 
8. Do you utilize computer programs in managing your cattle operation? (Circle one)   
 
a) yes   b)   no 
  
9. Do you utilize a rotational grazing system in your cattle operation? (Circle one)    
 
a) yes    b)   no 
 
10. Which of the following marketing practices do you use for your beef cattle operation? (Circle 
all that apply) 
 
a) auction barn c)  on farm buyer (private treaty) e)  internet cattle marketing   
b)   video auction   d)  retained ownership f)  other  (please specify)_____ 
 
 145 
11. What is your opinion of mandatory labeling of fresh or frozen beef in grocery stores as to 
country-of-origin? 
 
a)  I support it  b)  I do not support it  c)  no opinion 
 
12. Please circle any other livestock and/or crops that you raise for sale and/or feeding. (Circle all 
that apply) 
 
a) Corn  e) Oats i)  Broilers m) Hay   q)  Other  (Please 
b) Cotton  f) Sugarcane j)  Sheep n)  Vegetable Production list)____ 
c) Wheat  g) Rice k) Goats  o)  Fruit Production  _______ 
d) Soybeans h) Hogs l)  Dairy  p)  Forestry   _______ 
 
13. How many acres of land are included in your farm operation?  
 
_____ (acres)  
 
14. Of the land you farm, how many acres do you own? 
_____ (acres) 
 
15. How many acres of your farm are devoted to the beef cattle operation, including pasture, 
hay and other land that supports the beef cattle operation? 
_____ (acres)  
 
16. How many family members work on your farm?   
 
_____ (number)  
 
17. How many non-family member employees work on your beef cattle operation between 1 and 29 








19. Do any of your children or any other family members plan to take over your beef cattle operation 
upon your retirement? 
 
 a)  yes   b)  no   c)  do not know 
 
20. Please circle the business structure that applies to your beef cattle operation. (Circle one) 
 
a)  Sole Proprietorship   c)  Family Corporation 
b)  Partnership    d)  Non-Family Corporation 
 
21. How many seminars and/or meetings did you attend in 2000 that dealt with beef production 




22. How many farm magazines did you subscribe to in 2000? (i.e., an annual subscription to Farm 




23. How many beef-related university publications did you read in 2000?  
 
_____ (number)  
 
24. Are you a member of any beef cattle marketing alliance or cooperative? (Circle one)  yes / no 
 
Section II:  Goals of Beef Cattle Producers 
Beef cattle producers have a number of goals with respect to their operations.  Below are 
some potential goals that you may have for your operation.  Please examine each of the 
following goals and their definitions and then answer the questions that follow. 
 
Maintain and Conserve Land: I want to maintain and conserve the land such that it can be preserved 
for future generations.  
Maximize Profit: I want to make the most profit each year given my available resources. 
Increase Farm Size: I want to increase the size of my operation by controlling more land and/or 
having newer or larger equipment or buildings. 
Avoid Years of Loss / Low Profit: I want to avoid years of high losses or low profits. I want to avoid 
being forced out of business. 
Increase Net Worth: I want to increase my material and investment accumulations. 
Have Time for Other Activities: I want to have ample time available for activities other than farming, 
such as leisure or family activities. 
Have Family Involved in Agriculture: I want my family to have the opportunity to be involved in 
agriculture. 
 
Some goals are likely to be more important to you than others. Please rank the following set 
of goals in the order of your perceived importance.  Rank the most important goal as “1,” the 
least important goal as “7,” and each of the others accordingly.  Do not use a ranking more 
than once. In other words, do not rank two or more goals as equal.  
 
Goal                Rank 
Maintain and Conserve Land:     ________ 
Maximize Profit:      ________ 
Increase Farm Size:     ________ 
Avoid Years of Loss / Low Profit:    ________ 
Increase Net Worth:      ________ 
Have Time for Other Activities:    ________ 




In this section, you will be asked to compare each of the seven goals with each of the other 
goals.  We are interested in how important each goal is when compared to the other goals.  
The questions will be worded similar to the one in the following example. 
 
Example: Assume you are asked to compare two goals, maintain and conserve land and 
increase net worth.  If the goal maintain and conserve land is much more important to 
you than the goal increase net worth, then you would place an “X” very near the goal 
maintain and conserve land, as shown: 
 
Maintain and conserve land _______________I_______________ Increase net worth 
 
On the other hand, if the goal increase net worth is slightly more important to you than 
the goal maintain and conserve land, then you would place an “X” nearer to the goal 
Increase net worth, but closer to the middle, as shown: 
 
Maintain and conserve land  _______________I_______________ Increase net worth 
 
If both goals are equally important, you would place an  “X” at the middle of the line. 
 
Maintain and conserve land  _______________I_______________ Increase net worth 
   
Where the “X” is marked on the line will indicate how much more important one goal is than 
the other.  
 
As shown above, please indicate your preference for each of the following goals by placing an “X” at the 
point on the line that best represents your preferences for each comparison. Note that an “X” at the 
midpoint of a line indicates that both goals are equally important. 
 
Maintain and conserve land _______________I_______________  Maximize profit 
Maintain and conserve land _______________I_______________  Increase farm size 
Maintain and conserve land  _______________I_______________  Avoid years of loss / low profit 
Maintain and conserve land _______________I_______________  Increase net worth 
Maintain and conserve land _______________I_______________  Have time for other activities 
Maintain and conserve land _______________I_______________  Have family involved in ag.                 
Maximize Profit  _______________I_______________ Increase farm size 
Maximize Profit _______________I_______________  Avoid years of loss / low profit 
Maximize Profit  _______________I_______________  Increase net worth 
Maximize Profit  _______________I_______________  Have time for other activities 
Maximize Profit  _______________I_______________  Have family involved in ag. 
Increase farm size  _______________I_______________ Avoid years of loss / low profit 
Increase farm size  _______________I_______________  Increase net worth 
Increase farm size  _______________I_______________  Have time for other activities 
Increase farm size  _______________I_______________  Have family involved in ag. 
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Avoid years of loss/low profit _______________I_______________  Increase net worth 
Avoid years of loss/low profit _______________I_______________  Have time for other activities 
Avoid years of loss/low profit _______________I_______________  Have family involved in ag. 
Increase net worth  _______________I_______________  Have time for other activities 
Increase net worth  _______________I_______________  Have family involved in ag. 
Have time for other activities  _______________I_______________  Have family involved in ag.                   
 
Section III:  Risk Attitude and Relationship with Community 
 
1. Relative to other investors, how would you characterize yourself? (Circle one) 
 
a) I tend to take on substantial levels of risk in my investment decisions. 
b) I neither seek nor avoid risk in my investment decisions. 
c) I tend to avoid risk when possible in my investment decisions. 
 
2. With respect to your farm operation, how important are each of the following relationships with 
other members of your community?  (Please circle your response) 
 
NI = Not Important at All; NVI = Not Very Important; SI = Somewhat Important; VI = Very 
Important 
 
a) Relationship with neighboring farmers    NI NVI SI VI 
b) Relationship with lending institutions (i.e., banks)   NI NVI SI VI 
c) Relationship with other agricultural businesses   NI NVI SI VI 
d) Relationship with neighbors who are non-farmers   NI NVI SI VI 
e) Relationship with other beef cattle producers throughout Louisiana NI NVI SI VI 
f) Relationship with regulatory agencies   NI NVI SI VI 
 
Section IV:  Producer and Farm Characteristics 
 
1. Are you a male or female? (Circle one)   
 
a)  male    b)  female 
 
2. Are you married? (Circle one)     
 
a)  yes     b)  no 
 
3. Which of the following best describes your ethnic background? (Circle one) 
 
a)  American Indian  c)  Black (African American)  e) White (Caucasian) 
b)  Asian or Pacific Islander d)  Hispanic     f)  Other____________ 
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4. What is your age?  ________  (years) 
 
5. What is your level of education? (Circle one) 
 
a) Not a High School Grad.  c)  Techn. or College Associate’s Deg. e)  College Master’s Deg. 
b) High School Grad. d)  College Bachelor’s Deg. f)   College Doctoral Deg.  
 
6. How many children 18 years or younger live in your home?  
 
a) None  c)  2   e)  4 
b) 1   d)  3   f)  5 or more 
 
7. How many years have you been operating your beef cattle farm?  ________ (years) 
 
8. How often do you consult with a County agent or other expert in making decisions with respect to 
the beef cattle operation? (Circle one) 
 
a)  Never b)  One to three times per year  c)  More than three times per year 
 
9. Do you have an off-farm job? (Circle one)  yes / no 
 
10. Which of the following best describes your annual household net income? (Circle one)  
 
a) <$20,000  d)  $60,000 to $79,999 g)  $120,000 to$139,999  
b) $20,000 to $39,999  e)  $80,000 to 99,999 h)  $140,000 
c)  $40,000 to $59,999 f)  $100,000 to 119,999 
 
11. What percentage of your annual household net income comes from your beef cattle operation? 
(Circle one) 
 a)  0 to 20 percent  c)   41 to 60 percent  e)  81 to 100 percent 
 b)  21 to 40 percent  d)   61 to 80 percent    
 
12. What percentage of your annual household net income comes from off-farm employment? (Circle 
one) 
 a)  Zero   c)  21 to 40 percent  e)  61 to 80 percent 
 b)  1 to 20 percent  d)  41 to 60 percent  f)  81 to 100 percent 
 
13. Which of the following best describes your current net worth? (Circle one) 
a) <$50,000   c)  $100,000 to $199,999 e)  $400,000 to $799,999 
b) $50,000 to $99,999  d)  $200,000 to $399,999 f)  $800,000 
 
14. What is your debt/asset ratio? (Circle one) 
 a)  Zero   c)  21 to 40 percent  e)  over 60 percent 
b)  1 to 20 percent  d)  41 to 60 percent 
 
15.  On this farm, which generation does the current operator represent (including your family or your 
spouse’s family)? (Circle one) 
 
a)  1st   c)  3rd    e)  5th 
  b)  2nd d)  4th    f)  6th or more  
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Section V:  Environmental Attitude 
 
 
The following are standard statements used previously by researchers that deal with the 
relationship between humans and the environment. For each statement, please indicate the 
extent to which you agree or disagree. (Circle your response) 
 
 
SA = Strongly Agree   MA = Mildly Agree    U = Unsure   MD = Mildly Disagree   SD = Strongly 
Disagree 
 
1. We are approaching the limit of the number of people the earth can support… SA MA U MD SD 
 
2. Humans have the right to modify the natural environment to suit their needs… SA MA U MD SD 
 
3. When humans interfere with nature it often produces disastrous consequences  SA MA U MD SD 
 
4. Human ingenuity will insure that we do NOT make the earth unlivable……… SA MA U MD SD 
 
5.  Humans are severely abusing the environment …………...………………… SA MA U MD SD 
 
6. The earth has plenty of natural resources if we just learn how to develop them  SA MA U MD SD  
 
7.   Plants and animals have as much right as humans to exist.…………………… SA MA U MD SD 
 
7.  The balance of nature is strong enough to cope with the impacts of modern 
 industrial nations .…..……………………….………………………….………… SA MA U MD SD 
 
9. Despite our special abilities, humans are still subject to the laws of  nature……… SA MA U MD SD 
 
10. The so-called “ecological crisis” facing humankind has been greatly exaggerated SA MA U MD SD  
 
11. The earth is like a spaceship with very limited room and resources………….. … SA MA U MD SD 
 
12. Humans were meant to rule over the rest of nature ..…………………………… SA MA U MD SD 
 
13. The balance of nature is very delicate and easily upset………………………..…. SA MA U MD SD 
 
14. Humans will eventually learn enough about how nature works to be able to  
 control it …………………………………………………………………………. SA MA U MD SD 
 
15.  If things continue on their present course, we will soon experience a major  








THANK YOU!!! PLEASE RETURN THE SURVEY IN THE ENCLOSED ENVELOPE. 
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Throughout this survey, you will be asked questions about your dairy operation and how you 
make production decisions.  Please check the answer that best reflects your situation.  Note 
that all information is strictly confidential.  
 
Section I:  Production Characteristics 
1. How many cows in total do you run in your dairy herd?    
 
_____  (number of cows) 
    
2. Do you raise your own replacement heifers? (Circle one)     
 
a)  yes   b)  no   
 
3. What was the average number of pounds of milk produced per cow in your herd in 2000? 
 
_____  lbs/cow 
 
4. Which of the following technologies do you use in your operation? (Circle all that apply) 
 
 a) Computer b) PC DART program c) Bovine Somatotropin (BSt) d) Artificial Insemination 
 
5. Is your operation a pasture-based operation or a free-stall based operation? (Circle one) 
 
 a)  Pasture-Based Operation b)  Free-Stall Based Operation 
 
6. Please circle any other livestock and/or crops that you raise for sale and/or feeding. (Circle all 
that apply) 
 
a) Corn  e) Oats i)  Broilers m) Hay   q)  Other  (Please 
b) Cotton  f) Sugarcane j)  Sheep n)  Vegetable Production list)____ 
c) Wheat  g) Rice k) Goats  o)  Fruit Production  _______ 
d) Soybeans h) Hogs l)  Beef Cattle  p)  Forestry   _______ 
    
7. How many acres of land are included in your farm operation?   
 
_____  (acres)  
 
8. Of the land you farm, how many acres do you own?    
 
_____  (acres) 
 
9. How many acres of your farm are devoted to the dairy operation, including the land 
for crops supporting the dairy, hay, silage, pasture, barn, feedlot, etc. 
 
_____  (acres) 
 
10. Do you raise corn for silage on your dairy operation? (Circle one)  
 
a)  yes   b)  no 
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11. How many family members work on your farm?   _____  (number) 
 
12. How many non-family member employees work on your dairy operation between 1 and 29 hours 
per week? 
_____  (number) 
 
13. How many non-family member employees work on your dairy operation 30 hours or more per 
week? 
_____  (number) 
 
Section II: Goals of Dairy Producers 
Dairy producers have a number of goals with respect to their operations.  Below are some 
potential goals that you may have for your operation.  Please examine each of the following 
goals and their definitions and then answer the questions that follow. 
 
Maintain and Conserve Land: I want to maintain and conserve the land such that it can be 
preserved for future generations.  
Maximize Profit: I want to make the most profit each year given my available resources.  
Increase Farm Size: I want to increase the size of my operation by controlling more land 
and/or having newer or larger equipment or buildings. 
Avoid Years of Loss / Low Profit: I want to avoid years of high losses or low profits. I want 
to avoid being forced out of business.  
Increase Net Worth: I want to increase my material and investment accumulations. 
Have Time for Other Activities: I want to have ample time available for activities other than 
farming, such as leisure or family activities. 
Have Family Involved in Agriculture: I want my family to have the opportunity to be 
involved in agriculture. 
 
Some goals are likely to be more important to you than others.  Please rank the following set 
of goals in the order of your perceived importance.  Rank the most important goal as “1”, the 
least important goal as “7”, and each of the others accordingly.  Do not use a ranking more 
than once. In other words, do not rank two or more goals as equal. 
 
Goal            Rank 
Maintain and Conserve Land:     ________ 
Maximize Profit:      ________ 
Increase Farm Size:     ________ 
Avoid Years of Loss / Low Profit:    ________ 
Increase Net Worth:      ________ 
Have Time for Other Activities:    ________ 




In this section, you will be asked to compare each of the seven goals with each of the other 
goals.  We are interested in how important each goal is when compared to the other goals.  
The questions will be worded similar to the one in the following example: 
Example: Assume you are asked to compare two goals, maintain and conserve land and 
increase net worth.  If the goal maintain and conserve land is much more important to 
you than the goal increase net worth then you would place an “X” very near the goal 
maintain and conserve land, as shown: 
 
Maintain and conserve land ____________________I____________________ Increase net worth 
 
On the other hand, if the goal increase net worth is slightly more important to you than 
the goal maintain and conserve land then you would place an “X” nearer to the goal 
Increase net worth, but closer to the middle, as shown: 
 
Maintain and conserve land ____________________I____________________ Increase net worth 
 
If both goals are equally important, you would place an  “X” at the middle of the line. 
 
Maintain and conserve land ____________________I____________________ Increase net worth 
Where the  “X” is marked on the line will indicate how much more important one goal is than 
the other. 
 
As shown above, please indicate your preference for each of the following goals by placing an “X” at the 
point on the line that best represents your preferences for each comparison.  Note that an “X” at the 
midpoint of a line indicates that both goals are equally important.  
 
Maintain and conserve land _______________I_______________  Maximize profit 
Maintain and conserve land _______________I_______________  Increase farm size 
Maintain and conserve land  _______________I_______________  Avoid years of loss / low profit 
Maintain and conserve land _______________I_______________  Increase net worth 
Maintain and conserve land _______________I_______________  Have time for other activities 
Maintain and conserve land _______________I_______________  Have family involved in ag.                 
Maximize Profit  _______________I_______________ Increase farm size 
Maximize Profit _______________I_______________  Avoid years of loss / low profit 
Maximize Profit  _______________I_______________  Increase net worth 
Maximize Profit  _______________I_______________  Have time for other activities 
Maximize Profit  _______________I_______________  Have family involved in ag. 
Increase farm size  _______________I_______________ Avoid years of loss / low profit 
Increase farm size  _______________I_______________  Increase net worth 
Increase farm size  _______________I_______________  Have time for other activities 
Increase farm size  _______________I_______________  Have family involved in ag. 
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Avoid years of loss/low profit _______________I_______________  Increase net worth 
Avoid years of loss/low profit _______________I_______________  Have time for other activities 
Avoid years of loss/low profit _______________I_______________  Have family involved in ag. 
Increase net worth  _______________I_______________  Have time for other activities 
Increase net worth  _______________I_______________  Have family involved in ag. 
Have time for other activities _______________I_______________  Have family involved in ag.     
 
Section III: Risk Attitude and Relationship with Community 
 
3. Relative to other investors, how would you characterize yourself? (Circle one) 
 
d) I tend to take on substantial levels of risk in my investment decisions. 
e) I neither seek nor avoid risk in my investment decisions. 
f) I tend to avoid risk when possible in my investment decisions. 
 
4. With respect to your farm operation, how important are each of the following relationships with 
the other members of your community?  (Please circle your response) 
 
NI = not important at all   NVI = not very important   SI = somewhat important    VI = very 
important 
 
a) Relationship with neighboring farmers    NI NVI SI VI 
b) Relationship with lending institutions (i.e., banks)   NI NVI SI VI 
c) Relationship with other agricultural businesses   NI NVI SI VI 
d) Relationship with neighbors who are non-farmers   NI NVI SI VI 
g) Relationship with other dairy producers throughout Louisiana NI NVI SI VI 
h) Relationship with regulatory agencies   NI NVI SI VI 
 
Section IV: Producer and Farm Characteristics 
 
1. Are you male or female?  (Circle one)  
 
a)  male    b)  female 
 
2. Are you married? (Circle one)   
 
a) yes    b)  no 
3. Which of the following best describes your ethnic background? (Circle one) 
 
a)  American Indian  c)  Black (African American)  e) White (Caucasian) 
b)  Asian or Pacific Islander d)  Hispanic     f)  Other____________ 




5. What is your level of education? (Circle one) 
 
c) Not a High School Grad.  c)  Techn. or College Associate’s Deg. e)  College Master’s Deg. 
d) High School Grad. d)  College Bachelor’s Deg. f)   College Doctoral Deg.   
 
6. How many children 18 years or younger live in your home?  
 
c) None b)  1  c)  2  d)  3  e)  4  f)  5 or more 
 
7. Do any of your children or any other family member plan to take over your dairy operation upon 
your retirement?  
 
 a)  yes   b)  no   c)  do not know 
 
8. Please circle the business structure that applies to your dairy farm. (Circle one) 
 
a)  Sole Proprietorship b)  Partnership  c)  Family Corporation d)  Non-Family Corporation 
    
9. Are you a member of a dairy (milk) cooperative? (Circle one)   yes / no   
 
10. How many years have you been operating your dairy farm?  ________  (years) 
 
11. Do you have an off-farm job? (Circle one) 
 
a)  yes   b)  no 
 
12. Which of the following best describes your annual household net income? (Circle one)  
 
  a) <$20,000 d)  $60,000 to $79,999  g)  $120,000 to $139,999    
  b) $20,000 to $39,999 e)  $80,000 to $99,999   h)  ≥$140,000 
  c) $40,000 to $59,999 f)  $100,000 to $119,999   
 
13. What percentage of your annual household net income comes from your dairy operation? (Circle 
one) 
 
 a)  0  to 20 percent  c)  41 to 60 percent  e)  81 to 100 percent 
 b)  21 to 40 percent  d)  61 to 80 percent    
 
14. What percentage of your annual household net income comes from off-farm employment? (Circle 
one) 
 a)  zero   c)  21 to 40 percent  e)  61 to 80 percent 
 b)  1 to 20 percent  d)  41 to 60 percent  f)  81 to 100 percent 
 
 15. Which of the following best describes your current net worth? (Circle one)  
 
a)  <$50,000 c)  $100,000 to $199,999 e)  $400,000 to 799,999 





16. What is your debt/asset ratio? (Circle one) 
  
a)  zero b) 1 to 20 percent c)  21 to 40 percent d)  41 to 60 percent  e)  over 60 percent 
 
17. On this farm, which generation does the current operator represent (including your family or your 
spouse’s family)? (Circle one) 
 
a)  1st  b)  2nd  c)  3rd  d)  4th  e)  5th  f)  6th or more   
 
18. In which parish is your dairy farm located? _____________________________(the name of 
parish) 
 
Section V:  Best Management Practices 
1. Are you aware of the Coastal Non-Point Pollution Control Program (CNPCP) as 
specified in the Coastal Zone Management Act? (Circle one)   yes  /  no  
 
2. Are you aware of efforts to control non-point sources of water pollution through the 
Clean Water Act?  
  a)  yes    b)  no  
 
3. Have you modified the management of your dairy farm as a result of this legislation? (Circle one) 
 
a)  yes    b)  no    c)  not applicable 
 
4. How would you rate the quality of surface water in your area? (Circle one) 
 
a) very good b)  good c)  fair  d)  poor  e)  very poor 
 
5. What is your primary source of information about water quality problems? (Circle one) 
 
a) Louisiana Cooperative Extension Service 
b) Government agencies (Natural Resources Conservation Service (NRCS), and others) 
c) Farm organizations (Farm Bureau, others) 
d) Other farmers           
         
6. Have you ever heard about BMPs for dairy operations? (Circle one)  
  
a)  yes    b)  no  
 
If yes, what is your primary source of information? (Circle one)  
 
a)  Louisiana Cooperative Extension Service  d)  Media (Radio, TV, Magazines, etc.) 
 b)  Government agencies (NRCS, others)  e)  Other _________________________ 
c)  Farm organizations (Farm Bureau, others)        
 
7. In your opinion, would/does the use of Best Management Practices on your dairy farm improve 
the quality of water leaving your land? (Circle one) 
 
a)  yes    b)  no  
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8. Please check any of the practices that you currently implement under the “yes” column. 
In cases where you have not implemented a BMP, please indicate your reason for non-
implementation under the appropriate “no” column. Please check only one box in each row. A 








             
       Management Practices  
 
Yes Need More 
Information 
   High 




Heard of It 
   Not 
Applicable  
to my Farm 
Conservation Tillage Practices      
Cover and Green Manure Crop      
Critical Area Planting      
Fence        
Field Borders       
Filter Strips       
Grassed Waterway      
Heavy Use Area Protection      
Nutrient Management      
Pest Management      
Prescribed Grazing      
Regulating Water in Drainage System      
Riparian Forest Buffer      
Roof Runoff Management      
Sediment Basin      
Streambank and Shoreline Protection      
Trough or Tank      
Waste Management System      
Waste Storage Facility      
Waste Treatment Lagoon      





Conservation Tillage Practices: A system designed to manage the amount, orientation and 
distribution of crop and other plant residues on the soil surface year-round.  
Cover and Green Manure Crop: A crop of close growing grasses, legumes or small grains 
grown primarily for seasonal protection and soil improvement. 
Critical Area Planting: A planting of vegetation such as trees, shrubs, vines, grasses or legumes 
on highly erodible areas.  
Fence: A constructed barrier to livestock, wildlife or people to facilitate the application of 
conservation practices. 
Field Borders: Strips of perennial vegetation to control erosion and protect the edges of a field. 
Filter Strips: Areas of vegetation planted around fields to remove wastewater sediment and 
nutrients from runoff. 
Grassed Waterway: A channel that is shaped or graded to required dimensions and established in 
suitable vegetation to convey runoff from terraces, diversion or other water concentration. 
Heavy Use Area Protection: Protection of heavily used areas by establishing vegetative cover. 
Nutrient Management: Management of the amount, form, placement and timing of application 
of plant nutrients (fertilizers) for optimum forage and crop yields. 
Pest Management: A pest management program consistent with crop production goals and 
environmental standards. 
Prescribed Grazing: Controlled harvest of vegetation with grazing animals. 
Regulating Water in Drainage System: To control the removal of surface runoff, primarily 
through the operation of water control structures. 
Riparian Forest Buffer: An area of trees, shrubs and other vegetation located adjacent to 
watercourses or water bodies.  
Roof Runoff Management: A facility for collecting, controlling and disposing of roof runoff 
water. 
Sediment Basin: A basin to collect and store debris or sediment. 
Streambank and Shoreline Protection: Use of vegetation or structures to stabilize and protect 
banks of streams and lakes against scour and erosion. 
Trough or Tank: A trough or tank with needed devices for water control and waste disposal 
installed to provide drinking water for livestock. 
Waste Management System: A planned system for managing liquid and solid waste including 
runoff from concentrated waste areas. 
Waste Storage Facility: An impoundment to temporarily store manure, wastewater and 
contaminated runoff. 
Waste Treatment Lagoon: An impoundment to biologically treat organic waste, reduce pollution 
and protect the environment. 
Waste Utilization: Use of agricultural waste on land in an environmentally acceptable manner to 











9. Have you developed and/or updated a dairy farm plan with NRCS within the last three years?  
 
a)  yes    b)  no  
 
10. Of the land on your dairy farm, approximately what percentage would be classified as “highly 
erodible”? (Circle one) 
 
a) 0 to 19 percent   c)  40 to 59 percent  e)  80 to 100 percent 
b) 20 to 39 percent   d)  60 to 70 percent  
 
11. Of the land on your dairy farm, approximately what percentage would you classify as “well-
drained”? (Circle one) 
a) 0 to 19 percent   c)  40 to 59 percent  e)  80 to 100 percent 
b)  20 to 39 percent   d)  60 to 70 percent 
  
12. How far from your dairy farm is the nearest neighboring dairy farm? (Circle one) 
 
a) < 1 mile  b)  1 to 5 miles  c)  > 5 miles 
 
13. How far from your dairy farm is the nearest stream or river? (Circle one) 
 
a) a stream / river runs through my farm  c)  between one-half mile and one mile 
b) less than half a mile     d)  more than one mile  
 
14. During the last year, how often did you meet with Louisiana Cooperative Extension Service 
personnel?  
_____  (number of times)  
 
15. During the last year, how often did you meet with NRCS personnel?  
 
_____  (number of times)  
 
16. Are you a member of the Dairy Herd Improvement Association (DHIA)? (Circle one)   
 
a) yes   b)   no 
 
17. Have you participated in any dairy cost-sharing programs while implementing a BMP? (Circle 
one) 
a)  yes   b)  no 
 
18. How many seminars and/or meetings did you attend in 2000 that dealt with dairy production 
and/or dairy industry issues? 
 
 _____  (number) 
 
19. How many farm magazines did you subscribe to in 2000?  (i.e., an annual subscription to Farm 
Journal would be considered one subscription.) 
_____  (number) 
 
20. How many dairy-related university publications did you read in 2000? ________  (number) 
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Section V:  Environmental Attitude 
 
The following are standard statements used previously by researchers that deal with the 
relationship between humans and the environment. For each statement, please indicate the 
extent to which you agree or disagree. (Circle your response) 
 
 
SA = Strongly Agree   MA = Mildly Agree    U = Unsure   MD = Mildly Disagree   SD = Strongly 
Disagree 
 
1.  We are approaching the limit of the number of people the earth can support… SA MA U MD SD 
 
2.  Humans have the right to modify the natural environment to suit their needs… SA MA U MD SD 
 
3.  When humans interfere with nature it often produces disastrous consequences  SA MA U MD SD 
 
4.  Human ingenuity will insure that we do NOT make the earth unlivable……… SA MA U MD SD 
 
5.  Humans are severely abusing the environment …………...………………… SA MA U MD SD 
 
6.  The earth has plenty of natural resources if we just learn how to develop them  SA MA U MD SD  
 
7.  Plants and animals have as much right as humans to exist.…………………… SA MA U MD SD 
 
8.  The balance of nature is strong enough to cope with the impacts of modern 
 industrial nations .…..……………………….………………………….………… SA MA U MD SD 
 
9.  Despite our special abilities, humans are still subject to the laws of  nature………SA MA U MD SD 
 
10.  The so-called “ecological crisis” facing humankind has been greatly exaggerated SA MA U MD SD  
 
11.  The earth is like a spaceship with very limited room and resources………….. … SA MA U MD SD 
 
12.  Humans were meant to rule over the rest of nature ..…………………………… SA MA U MD SD 
 
13.  The balance of nature is very delicate and easily upset………………………..…. SA MA U MD SD 
 
14.  Humans will eventually learn enough about how nature works to be able to  
 control it …………………………………………………………………………. SA MA U MD SD 
 
15.  If things continue on their present course, we will soon experience a major  






THANK YOU!!! PLEASE RETURN THE SURVEY IN THE ENCLOSED ENVELOPE. 
 
 163 
 APPENDIX 3. LETTER INCLUDED IN THE FIRST MAIL OUT FOR BEEF CATTLE 
PRODUCERS 
 
      
July 1, 2001 
 
 
Dear Beef Cattle Producer: 
 
The enclosed survey is being sent to you to secure information for use in two studies in the 
Department of Agricultural Economics and Agribusiness at LSU.  The first study provides 
supporting information for our annual costs and returns estimates for beef cattle production in 
Louisiana.  These estimates are used by producers, lenders, and agribusiness firms throughout 
Louisiana.  This survey will provide farm size, efficiency, and input information for use in 
developing these estimates.   
 
The second study deals with the importance of seven potential goals with respect to beef cattle 
production.  You will note that there are a number of questions on the survey involving producers’ 
attitudes toward factors such as risk, the environment, and relationships with others in the 
community.  These questions will help us understand how producers make decisions with regard to 
their cattle operations.  This study is being conducted with a graduate student in Agricultural 
Economics at LSU, and will contribute to his dissertation research.  Thus, by filling out the survey, 
you will be helping him to complete the requirements for his degree.  
 
Your participation is very important in assuring that as many producers as possible are represented 
in this study.  The reliability of the survey results depends on the participation of producers such as 
you.  All individual responses will be kept strictly confidential.  The questionnaire has an 
identification number for mailing purposes only.  This is so that we may check your name off the 
mailing list when the questionnaire is returned.  Your name will never be placed on the 
questionnaire.  We request that the person with primary decision-making authority on the farm 
complete the survey.  
 
I would be most happy to answer any questions you might have.  Please write or call.  The telephone 
number is (225) 578-2759 and my e-mail address is jgillespie@agctr.lsu.edu.   
 












APPENDIX 4. LETTER INCLUDED IN THE FIRST MAIL OUT FOR DAIRY 
PRODUCERS 
 
July 1, 2001 
 
Dear  Dairy Producer : 
 
As you are aware, many Americans have become concerned in recent years with the impact of 
agriculture on water quality.  This has resulted in increased pressure for farmers to adopt 
management practices that are environmentally friendly, practices that are intended to reduce soil 
and nutrient runoff into streams.  What remains unknown is the extent to which farmers have 
voluntarily adopted these practices.  This survey seeks to determine the extent of adoption of best 
management practices in the dairy industry, as well as the importance of alternative goals to dairy 
producers. 
 
Your participation in the survey is very important in assuring that as many producers as possible are 
represented in this study.  The reliability of the survey results depends on the participation of 
producers such as you.  All individual responses will be kept strictly confidential.  The questionnaire 
has an identification number for mailing purposes only.  This is so that we may check your name off 
the mailing list when the questionnaire is returned.  Your name will never be placed on the 
questionnaire.   
 
We request that the person with primary decision-making authority on the farm complete the survey.  
Upon receipt of your completed survey, we will send you a check for $10.00.  In order for you to 
receive the payment, you must complete and return the enclosed slip along with the completed 
survey. 
 
The summarized results of the survey will be made available to all interested citizens.  Two LSU 
graduate students in Agricultural Economics will be assisting me in analyzing the data, and will be 
writing their dissertations based upon the results.  Thus, your participation in the study will help 
them complete their degree requirements. 
 
I would be most happy to answer any questions you might have.  Please write or call.  The telephone 
number is (225) 578-2759 and my e-mail address is jgillespie@agctr.lsu.edu. 
 











APPENDIX 5. POSTCARD FOR BEEF CATTLE PRODUCERS 
 
     
July 11, 2001 
 
Dear Beef Cattle Producer:  
 
Last week, a questionnaire seeking information about your beef cattle operation was mailed to you. 
The survey deals with beef cattle production efficiency and the importance of alternative goals in 
beef cattle production. 
 
If you have already completed and returned the survey, please accept our sincere thanks. If not, we 
would appreciate your returning it as soon as possible. It is important that your response be included 
in the study if the results are to accurately represent the production characteristics of Louisiana beef 
cattle producers. 
 
If by some chance you did not receive the questionnaire, or it was misplaced, please call  





















APPENDIX 6. POSTCARD FOR DAIRY PRODUCERS 
 
 
July 5, 2001 
 
Dear Dairy Producer:        
 
Last week, a questionnaire seeking information about your dairy operation was mailed to you.  The 
survey deals with the adoption of best management practices, dairy herd efficiency, and the 
importance of alternative goals. 
 
If you have already completed and returned the survey, please accept our sincere thanks.  If not, we 
would appreciate your returning it as soon as possible.  It is important that your response be included 
in the study if the results are to accurately represent the production characteristics of Louisiana dairy 
producers. 
 
If by some chance you did not receive the questionnaire, or it was misplaced, please call (225) 578-




















APPENDIX 7. LETTER IINCLUDED IN THE SECOND MAIL OUT FOR BEEF 
CATTLE PRODUCERS 
  
July 26, 2001 
 
Dear  Beef Cattle Producer: 
 
About three weeks ago, I  wrote to you asking for your participation in a survey about Louisiana 
cattle producer goals and production practices.  As of today, we have not yet received your 
completed questionnaire.  I am writing to you again because of the importance of each survey to 
the usefulness of this study.  The reliability of the study results depends on the participation of 
producers such as you.   
 
The information gathered in this survey will be used in two important studies.  The first study will 
provide supporting information for our annual costs and returns estimates for beef cattle production 
in Louisiana.  These estimates are used by producers and agribusiness firms throughout Louisiana.  
The survey will provide farm size, efficiency, and input information for use in developing these 
estimates.  The second study deals with the importance of seven alternative goals of cattle producers 
with respect to their operations.  These questions will help us understand how producers make 
decisions with regard to their cattle operations.  This study is being conducted along with a graduate 
student in Agricultural Economics at LSU, and will contribute to his dissertation research.  Thus, by 
filling out the survey, you will be helping him to complete the requirements for his degree. 
 
All individual responses will be kept strictly confidential. No data on individual responses will ever 
be reported. The questionnaire has an identification number for mailing purposes only.  This is so 
that we may check your name off the mailing list when the questionnaire is returned.  Your name 
will never be placed on the questionnaire.  The questionnaire should be completed by the person 
with primary decision-making authority on the farm.  
 
In the event that your survey has been misplaced, a replacement is enclosed.   If you have already 
responded to the survey and we haven’t yet received your response, please accept our sincerest 
thanks. 
 
I would be most happy to answer any questions you might have.  Please write or call.  The telephone 
number is (225) 578-2759 and my e-mail address is jgillespie@agctr.lsu.edu. 
 











APPENDIX 8. LETTER INCLUDED IN THE SECOND MAIL OUT FOR DAIRY 
PRODUCERS 
   
July 20, 2001 
 
Dear Dairy Producer : 
 
About three weeks ago, I  wrote to you asking for your participation in a survey on the use of 
conservation practices and goals of Louisiana dairy producers.  As of today, we have not yet 
received your completed questionnaire.  I am writing to you again because of the importance of 
each survey to the usefulness of this study.  The reliability of the study results depends on the 
participation of producers such as you.   
 
The information gathered in this survey will be used to assess the extent of adoption of best 
management practices in the dairy industry.  Results will allow us to determine which 
practices are being used and the economic forces that affect adoption.  We are also assessing 
the importance of each of seven producer goals with respect to dairy production.  Lastly, 
information collected in this survey will be help us in estimating our annual costs and returns 
for dairy production.  These estimates are useful management tools for dairy producers 
throughout Louisiana.  The survey results will be analyzed by two graduate students in 
Agricultural Economics.  These students’ dissertations depend upon a good response rate to 
this study. 
  
All individual responses will be kept strictly confidential. No data on individual responses will ever 
be reported. The questionnaire has an identification number for mailing purposes only.  This is so 
that we may check your name off the mailing list when the questionnaire is returned.  Your name 
will never be placed on the questionnaire.  The questionnaire should be completed by the person 
with primary decision-making authority on the farm.  
 
Because of the importance of this study, we will send you a check for $10.00 upon receipt of the 
survey.  To receive the payment, you must complete and return the enclosed slip along with the 
completed survey.  In the event that your survey has been misplaced, a replacement is enclosed.   If 
you have already responded to the survey and we haven’t yet received your response, please accept 
our sincerest thanks. 
 
I would be most happy to answer any questions you might have.  Please write or call.  The telephone 
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